The Journal 
Bone and Joint Surgery 


THE JOURNAL OF THE ENGLISH-SPEAKING WORLD 


PUBLISHED JOINTLY IN LONDON, ENGLAND 
AND BOSTON, UNITED STATES OF AMERICA 


BRITISH VOLUME NOVEMBER 1955 
Vol. 37-B, No. 4 
kee 
y 
4 


The Journal of Bone and Joint Surgery 


Copyright in Britain and the Commonwealth by The British Editorial Society 
of Bone and Joint Surgery Limited 


Copyrighted in the United States by The Journal of Bone and Joint Surgery, Incorporated 


The Journal is published in ten annual numbers. The six American numbers are issued on Janaury 1, 
April 1, June 1, July 1, October 1, and December 1; and the four British numbers are issued on February 16, 
May 16, August 16, and November 16. The subscription price, payable in advance, for the four British 
numbers alone, is £3 (10 dollars), or for the six American numbers alone, £4 (13 dollars), The combined 
subscription price for both British and American volumes is £6 (20 dollars). 


The Journal is published in the United Kingdom for The British Editorial Society of Bone and Joint 
Surgery Limited by Messrs E. & S. Livingstone Ltd., 16-17 Teviot Place, Edinburgh; and 48 Bloomsbury 
Street, London, W.C.1. British Editorial Offices: 82 Portland Place, London (Tel. Langham 1378). 
Editorial Secretary to the British Board: Miss Jean Barnes. 


The ave is P mee moony in the United States of America by The Journal of Bone and Joint Surgery, 
Incorporated. American Editorial Offices: 8 The Fenway, Boston, Massachusetts, U.S.A. 


. 


THE JOURNAL 


OF 


BONE AND JOINT SURGERY 


BRITISH VOLUME 
Vol. 37-B 
November 1955 


PUBLISHED IN LONDON BY MESSRS E. & S. LIVINGSTONE LTD. 


AMERICAN VOLUME PUBLISHED AT 8 THE FENWAY, BOSTON, MASS. 


me 
= 3 


THE JOURNAL 


OF 


BONE AND JOINT SURGERY 


OFFICIAL PUBLICATION OF THE 


BRITISH ORTHOPAEDIC ASSOCIATION 
AUSTRALIAN ORTHOPAEDIC ASSOCIATION 
CANADIAN ORTHOPAEDIC ASSOCIATION 
NEW ZEALAND ORTHOPAEDIC ASSOCIATION 
SOUTH AFRICAN ORTHOPAEDIC ASSOCIATION 


AMERICAN ORTHOPAEDIC ASSOCIATION 
AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS 
AMERICAN SOCIETY FOR SURGERY OF THE HAND 


Editor-in-Chief 
WILLIAM A. RoGERS 
Bnitish Editor 


Sir REGINALD WATSON- JONES 


EDITORIAL BOARDS 


British Editorial Board American Board of Associate Editors 


Professor WALTER MERCER, Chairman WILLIAM A. ROGERS, Chairman 
H. Jackson Burrows, Deputy Editor Davip M. Boswortu, New York 
J. CRAWFORD ADAMS, Assistant Editor PFHORNTON Brown, Boston, Mass 
Puoitie Wites, London, Treasurer EDWARD L. COMPERE, Chicago 
J. M. P. Clark, Leeds, England MarK B. Coventry, Rochester 
ALEXANDER GILLIES, Wellington, N.Z HAROLD E. Crowe, Los Angeles 
D. J. GLISSAN, Sydney, Australia G. W. N. EGGERS, Galveston 
D. Li. Grirvirus, Manchester, England Davip S. GRICE, Boston, Mass 
A. R. HAMILTON, Sydney, Australia K. O. HALDEMAN, San Francisco 
Ropert |. Harris, Toronto, Canada CHARLES H. HERNDON, Cleveland 
A. |. Hetret, Cape Town, S. Africa ROBERT A. KNIGHT, Memphis 
F. W. Ho_psworth, Sheffield, England CARROLL B. LARSON, Iowa City 
K. I. Nissen, London, England MICHAEL L. MASON, Chicago 
R. G. PULVERTAFT, Derby, England JOHN Roya Moore, Philadelphia 
NoRMAN Roperts, Liverpool, England I. WitttaAM Nacutas, Baltimore 
EDOUARD SAMSON, Montreal, Canada FRED ¢ REYNOLDS, St Louis 

( Scorr, Oxford, England ROBERT A, ROBINSON, Baltimore 
DENYS WAINWRIGHT, Stoke, England DONALD B. Stocum, Eugene, Ore 


Members of British Editorial Board retired in rotation 

1948-—Sir Harry Pratt, Manchester; F. W. Ho_psworrn, Sheffield 

1949-—-H,. J. Seppon, London; R. 1. StirtinG, Edinburgh; G. T. pu Tort, Johannesburg 
1950—-NoORMAN CAPENER, Exeter; A. V. MEEHAN, Brisbane, Australia; K. I. Nissen, London 
1951-—-B. L. McFarLanp, Liverpool; W. L. Macpona.p, Sydney; H. Osmonp-CLarKke, London 
1952-——-D. Li. Manchester 

A. Mansfield; J]. M. Epetstein, Johannesburg: T. Kino, Melbourne 
Perkins, London, RoLanp BAaRNEs, Glasgow: H. L.-C. Woon, London 


— 


EDITORIAL COMMITTEES 


British Orthopaedic Association 
PHILip WILES, President 
T. J. FAIRBANK, Editorial Secretary 


J. 1. P. JAMeEs, Secretary, 
45 Lincoln's Inn Fields, London, W.C. 2 


Canadian Orthopaedic Association 
ALEXANDER GIBSON, Winnipeg 
Ropert I. Harris, Toronto 

J. EDOUARD SAMSON, Montreal 

F. P. PATTERSON, Vancouver 
B. MACKINNON, Secretary, 
661 Broadway, Winnipeg, Manitoba 


Australian Orthopaedic Association 

T. KING, Melbourne, President 
WARWICK STENING, Sydney, Edit. Sec 
F. H. McC. CaLtow, Secretary, 


141 Missenden Road, Camperdown, Sydney, 
New South Wales 


New Zealand Orthopaedic Association 
Morris Axrorb, Auckland, President 
HARMAN SMITH, Auckland, Secretary 
ALAN ALLDRED, Dunedin 

J. K. CUNNINGHAME, Wellington 

N. W. NisBet, Editorial Secretary, 
Dunedin Hospital, Dunedin, C.1, New Zealand 


American Orthopaedic Association 


American Academy of Orthopaedic Surgeons 


Board of Trustees 


Ropert W. JOHNSON, Jun., Chatrman 


EDWARD L. COMPERE, Vice-Chairman 
Guy A. CALDWELL, Secretar, 

Davip M. Bosworth, Treasurer 
WILLIAM A 
JAMES 5S. SPEED 

H. RELTON McCAarRout 


RoGERS, Editor 


Amenican Society for Surgery of the Hand 
S. BENJAMIN FOWLER, President 
L. D. Howarp, President Elect 


GEORGE V. WEBSTER, Secretary / reasurer, 
960 East Green Street, Pasadena, | 
California 


South African Orthopaedic Association 
F. P. Foucut, Emeritus President 
J. M. Epecsrein, President 


SIDNEY SACKS, Secretary, 
1010 Medical Centre 
South Africa 


Johannesburg 


CORRESPONDING EDITORS 


Argentina— José VALLS, Buenos Aires 


Austria——WaALTER EHALT, Graz 
Belgium 
Brazil—F. E 


ALBERTO INCLAN, Havana 


JEAN VERBRUGGE, Antwerp 
Gopoy MOREIRA, Paulo 
Cuba 


Denmark 


JOHANNES Mortens, Hellerup 
Finland —K. E 
MERLE 


KALLIo, Helsinki 


France D’AUBIGNE, Paris 


Germany — MATHIAS HACKENBROCH, Cologne 


Italy —O. ScAGLIETTI, Florence 
Mexico— JUAN .’ARILL, Mexico, D.F 
Netherlands —]. D. MuLper, 
Poland—ADAM GRUCA, Warsaw 


Portugal 


Leiden 


ARNALDO Ropo, Lisbon 
Stockholm 


Montevideo 


Sweden—STEN FRIBERG, 


Uruguay— José Luts 


al, 


q 

. 


CONTENTS 
November 1955 


Editorials and Annotations 


some Problems of Metals and their Transfer 
in Orthopaedic Surgery . John T. Scales and |]. M. Zarek, London 


Clinical Reviews and Studies 
The Fanconi Syndrome Paul 1D). Saville, R. Nassim, F. Harwood Stevenson 
Lily Mulligan and Margaret Carey, London 
Ihe Distribution of the Permanent Paralysis 
in the Lower Limb in Poliomyelitis W. J. W. Sharrard, Sheffield 
Phe Results of a Realignment Operation for 
Recurrent Dislocation of the Patella VW. H. M. Harrison, London 
Displacement Osteotomy of the | pper End of the Femur L-. N. Wardle, Liverpool 
Further expe riences on the Pathological Influence of a Deve lope ntal 
Narrowness of the Bony Lumbar Vertebral Canal H. Verhnest, Utrecht 
Chondromatous Tumour of the Caleaneum F.C. Durbin and G. Stewart Smith, xeter 
Phe Use of Lively Splints in 
Upper Limb Paralysis V. Ro Smythe and C. B. Wynn Parry, Chessington 
Sacral Extradural Cyst: An Uncommon Cause of Low Back Pain Peter H. Schurr, London 
Osteogenic Fibroma of Bone H. |. R. Kirkpatrick and R. C. Murray, Inverne 
selective Contracture of the Flexor Digitorum 
Sublimis Muscle to the Ring Finger I. WK. Mikhail, Dhahran, Saudi Aralna 
Rupture of the Aorta Complicating 
Puberculosis of the Spine V. Simpson and B.G. Grobhelaar, Johannesburg 
Fatigue Fractures of the Ulna David L. kvans, London 
Os Odontoideum Cecil klemming and C. |]. Hodson, London 
Multiple Pseudo-cystic Tuberculosis of Bone C.L. Clinton-Thomas, laiping, and 
WB. Young, Kuala Lumpur, Malaya 
Orthopaedic Problems of Hereditary 
Sensory Neuropathy Leon Heller, lroing H. Heller and ].G. Petrie, Montreal 
Experiences with Experimental Plaster 
Bandages Containing Resin G.P. Arden, Windsor, andl’. G. Ward, Ashford 
experimental Plaster Bandages W. Savle-Creer, Manchester 
Transplantation ot Epiphysial Cartilage A. Ring, London 


Pathology and Basic Sciences 
Metabolism of Bone Salt Investigated by Simultaneous 
Administration of Ca and #P to Rats Goran ©. H. Bauer, Malmo, and 
frvid Carlsson, Lund 
The Cysts of Osteoarthritis of the Hip A. Rhaney, Dundee, and DW. Lamb, edinburgh 
The Significance of Metallic Transfer 
in Orthopaedic Surgery I. P. Bowden and J. B. P. Williamson, Cambridge 
and I?.G. Laing, Pittshurgeh 


Ihe Histochemistry of the Preosseous Stage of Bone Re pair 
Studied by \utoradiography Rohert B. Duthie and Audrey “\. Barker, -dinhureh 


In Memoriam 
Sven 


J. Albert Key 


Proceedings and Reports of Universities, Colleges, Councils and Associations 
Great Britain, Australia, New Zealand, East Africa, Denmark, Holland and Belgium 


Book Reviews 
Contributors’ Addresses 


Index to Volume 


756 


XXVIII 


747 


Page 
527 
529 
rou 
SOS 
N76 
| 
Hol 
HOH 
612 
630 
640 
HOS 
O76 
713 
714 


The Journal of 
Bone and Joint Surgery 


EDITORIALS AND ANNOTATIONS 


SOME PROBLEMS OF METALS AND THEIR TRANSFER IN ORTHOPAEDIC SURGERY 

The implantation in the body of heterogenous materials is being practised on an ever 
increasing scale. Some of the results are encouraging, but the number of failures indicates that 
many of the problems associated with these procedures are not yet clearly understood. Many 
materials are now available which appear, at first sight, suitable for orthopaedic purposes 
However, reconstruction and replacement of portions of the human skeleton pose a multitude 
of biological and mechanical problems, not the least of which is the need for a more 
comprehensive understanding than we have, at present, of the basic responses of the cell to 
immediate and remote physico-chemical influences 

Various investigations into the behaviour of metals im vivo and in vitro ' 7 have caused 
considerable confusion in the appreciation of their relative inertness, and in many instances the 
conjoint use of apparently similar but in fact dissimilar metals has obscured the behaviour of 
the individual metal. Bowden, Wilhamson and Laing have drawn attention to this problem by 
work which is reported in this issue of the Journal. They point out that when two metals in 
contact are subject to relative displacement under load, transfer of one material to the other 
occurs; further, they postulate that some failures can be explained in terms of electro-chemical 
phenomena which may take place between the implant and the deposited particles of metal 
While from their observations there is no doubt that their deductions are correct, they may 
only be a part of the whole picture: there is sufficient evidence to suggest that local plastic 
deformation of an implant may also contribute towards failure. Their tests were relatively 
brief, and the authors might have based a part of their conclusions on the effects of 
stress corrosion. While materials in an unstressed state may show no sign of corrosion, 
they may behave very differently when in a stressed condition. The term “ stress 
corrosion "’ implies that the material has been subject to the simultaneous action of static 
stress and the corrosive medium, resulting in more rapid deterioration of its mechanical 
properties than would take place by the separate but additive action of these two factors 


Metallurgical studies (Edeleanu 1953) ® show that strained austenitic steels are seldom single 
phase but rather contain a martensitic phase (or pseudo-martensite) formed during straining of 
metastable austenite, It is believed that in stainless steels this pseudo-martensite, formed on 
straining, is the source of transgranular stress corrosion. Bowden ef al. have found quantitatively 
in certain areas that the amount of metallic ions present in the surrounding tissue considerably 
exceeded that which is usually transferred to the screw head and thus deduced that the bulk of 
the implant was subject to corrosion Despite the authors’ explanation that the deposited 
fragments of metal from tools might have contributed to the initiation of corrosion of the 
implant, the problem of plastic deformation of metal and its effect on corrosion resistances 
should not be overlooked. Considerable torque is exerted by the operator when a screw is 
inserted into bone. For a given torque, the amount of damage to the head of the screw will be 
a function of the relative size of the screw-driver tip and the screw slot. Local high intensity 
deformation will occur in the slot of the screw if a thin loosely fitting screw-driver is used. Only 
a screw-driver with a tip which accurately fits the slot in the screw will do the least amount of 
damage. Once deformation of the structure of the steel of the screw has occurred, corrosion will 
be initiated, the transferred metal from the screw-driver probably accelerating the corrosion 
We believe that stainless steel compound implants — that is implants consisting of several 


components, for example plates and screws — will always be liable to failure. For instance, it has 
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been found that at the contact point between stainless steel screws and plates, a type of fretting 
corrosion has occurred, This fretting corrosion has resulted because at the plane of contact, 
between the screw and the plate, a small slip has taken place from cyclic stressing of the 
implant before union of the fracture. This fretting corrosion can be accelerated in the presence 
of transferred metal from, for instance, serew-holding forceps made of dissimilar metal 

sesides the problem of transfer of metals to the implant, there is that associated with the use 
of power-operated tools, where sharp and therefore relatively thin and brittle edges of metal are 
brought into contact with the bone. As both Bowden et al. and Shaw and Seales (1954) * have 
found, there can be a deposition of appreciable amounts of metals on the bone. The physical 
state and composition of this transferred metal will be different from that of the metal implant 
which may be placed in proximity to these contaminated areas. Further, tissue fluid is an 
electrolyte and thus two electrodes will be formed with consequent release of ions. It is not 
possible to say how these ions may influence metabolic processes, but it is well known that iron 
and chromium can react with the protein molecule and it is conceivable that in this manner 
enzyme- initiated reactions can be prevented. Inthe vicinity of corrosion — that is the destruction 
of metal by chemical or electro-chemical action calcification is always inhibited, the area 
being walled off by fibrous tissue 

Many surgeons prefer to use stainless steel screws because they find that it is easier to 
remove them subsequently as the bone does not form in apposition to the thread. This is in 
contrast to the cobalt-chrome alloy screws which are usually extremely difficult to extract. This 
would suggest that the products of micro-corrosion cause stimulation of the fibroblast rather 
than the osteoblast. In the cutting of bone grafts, the transfer of metals may also be a factor 
which may influence the result of the procedure, particularly when power-operated tools with 
new saw blades are employed. From experiments we have found that at 2,200 revolutions a 
minute the transfer of metal is three times as great as when the same tool is used for the same 
purpose at 700 revolutions a minute. With carbide-tipped tools, however, the transfer of 
metal over the same wide range of speeds is less and constant 

tjowden, Williamson and Laing’s work again emphasises the problems associated with the 
use of stainless steel. The fact that an implant is made from austenitic stainless steel means 
little. Its corrosion resistance depends on a variety of factors, many of them beyond the contro! 
of either the manufacturer or the surgeon. It is obvious that the transfer of metals is important 
its true significance, however, can only be established after further complicated experimental 
work, We believe that the cobalt-chrome alloys have in clinical experience proved to be so 


superior in all respects to the existing stainless steels that they should now be very seriously 


considered for all surgical implants. Further, it 1s possible to tip all instruments with the alloy 
so that the problem of the transfer of dissimilar metals may not result. We have never seen a 
cobalt-chrome implant which has failed either mechanically or biologically because of corrosion 
phenomena, While this « hange-over would involve considerable expenditure, the net saving to 
the community would be considerably greater JoHN T. SCALES and J. M. ZAREK 
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THE FANCONI SYNDROME 


Metabolic Studies on Treatment 


Paut D. Savitte, R. Nassim, F. Harwoop 


MULLIGAN and MarGaretr Carey, Lonpon 


Ihe association of rickets or osteomalacia with a vanety of renal tubular defects 
probably congenital, has been called by many different names such as resistant rickets 
Fancom syndrome, and hyperchloraemic acidosis with ne phrocaleinosts They have been 
classified by Dent (1952) into six main types according to the various combinations of 
recognisable defects of tubule function. The Fanconi syndrome (Dent Type 4), with which 
this paper is alone concerned, is characterised by rickets or osteomalacia with an associated 
deficiency of tubular reabsorption of phosphate, glucose, certain amino acids and sometime 
of water and potassium The inability of the kidney to maintain the a id-base balance 
the body causes a chronic acidosis and loss of calcium. Although the main lesion is tubular 
there is frequent evidence of glomerular damage as shown by an impaired glomerular filtration 
rate and presence of proteinuria 

In the commonest form of this syndrome symptoms begin in carly life, the child being 
brought for advice at one to two years of age with active rickets which fails to re pond to 
normal doses of vitamin D. Other symptoms related to the associated electrolyte defect may 
also be present. Occasionally the detect does not become ipparent until middle life, when 
osteomalacia is found, perhaps with pseudo-fractures. We are re porting a case from each 
of these groups 

Phere are many accounts of this interesting and rare syndrome. The literature between 
1926 and 1943 was reviewed by McCune, Mason and Clarke (1943) when re porting a case of 
their own, Stowers and Dent (1947) published detailed observations and necropsy finding 
on an adult patient. ¢ ooke et a/. (1947) also re ported an adult ca as did Milne, Stanbury 
and Thomson (1952 Linder, Buli and Grayce (1949) investigated a c; associated with 
retinitis pigmentosa 

Treatment described in the earlier literature has often been unsatisfactory In more 
than half the cases, both in adults and children, the patients were dead when reported 
Great improvement, both radiological and symptomatic, has been reported recently whe 
therapy, more carefully aimed at correcting the electrolyte chang has been ipphed (Bickel 
and Smelhe 1952, Sirota and Hamerman 1954, Dragsted and Hjorth 1953, Dent and Harn 
1951 No patient thus treated bas yet been followed for more than a few year 0 the lon 
term prognosis remains obseure 

Recent pring iple s of treatment have involved the administration of sodium biearb 
calctum, vitamin D, potassium and phosphate 

In this paper balance studies on two cases of the Fanconi syndrome 

how the effects upon calcium and phosphorus metabolism of 
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low serum inorganic phosphorus, a high alkaline phosphatase, chronic acidosis, glycosuria 


and gross amino-aciduria. For six years he was treated with 2°5 milligrams (100,000 units 


daily of caleiferol, with considerable radiographic improvement, but he remained dwarfed 


and had several hyperealeaemic episodes, The latter occurred when the dose of vitamin D 


was increased in an attempt to raise his serum phosphate to normal childhood levels. The 


vitamin DD (2-5 milligrams daily) 
from 15 to 3 milligrams 100 millilitres and alkaline 160 units to 


serum inorganic phosphorus on non-toxic dosage of rost 


phosphatase fell from 
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Case 2 UMMARY OF INVESTIG 
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pubic ramus and bilateral multiple fractures of ribs; none showed any sign of healing. He 
had a low serum inorganic phosphorus, normal calcium, low potassium, raised alkaline 
phosphatase and moderate acidosis. His urine contained albumin, glucose and animo acids; 
the last to the extent of 9 grammes per twenty-four hours as roughly measured by paper 
chromatography 

Investigations he relevant investigations are summarised in Table I] 

Metabolic balance studies—The balance data are charted in Figure 3 


METHODS 

The patients were admitted to the Metabolism Unit Neither was confined to bed The 
metabolic régime and the collection of excreta followed the methods advocated by Albright and 
Keifenstein (1948). Urine was collected in three-day periods and faeces in six-day periods. Faecal! 
collections were demarcated by the administration of 0-5 grammes of carmine. The constancy of 
faecal nitrogen was used as a check on the accuracy of the collections 

Food was prepared by the dietitian in the Metabolic Unit kitchen. Bulk supplies of meat, 
biscuits and homogenised milk were used. Bread was made in the Unit from unfortified flour 
Distilled water was used throughout Ihe diets were analysed twice during the balance. The 
patients were on diet for at least one week before balance studies were recorded 

Throughout the studies, calcium in the serum, food, faeces and urine was estimated by the 
method of Clark and Collip (1925), phosphorus by the method of Briggs (1922), and nitrogen by 
the method of Koch and McMeekin (1924) The serum inorganic phosphorus and alkaline 
phosphatase was estimated by the method of King (1951). Faecal fat was estimated by a 
modification of King’s method (1951) 

Serum potassium was estimated by the method of King (1951), chlorides by the method of 
Van Slyke (1923), and blood sugar by the method of King and Garner (1947). Blood urea was 
estimated by the method of King (1951) and urine urea by Maclean's ureometer 

Plasma CO* combining power was estimated by the method of Van Slyke and Cullen (1917 

For urine ammonia estimation our specimens were stored in the refrigerator and toluene was 
used as a preservative. The estimations were carried out as soon as the entire specimen had been 
collected 

DISCUSSION 

Bone disease in the Fanconi syndrome results from two distinct mechanisms. Fanconi 
was the first to suggest that there was a renal tubular defect with consequent loss of phosphate, 
sugar and amino acids. As a result of the lowered renal threshold for phosphate there is a 
chronic hypophosphatemia; consequently the ionic product of calcium x phosphorus is so 
low that the calcium-phosphate complex fails to be precipitated into osteoid. In this way 
osteomalacia or rickets results as it does in the related condition resistant rickets. This defect, 
as in resistant rickets, can be treated with massive doses of vitamin D 

The second defect in the Fanconi syndrome results in chronic acidosis. The nature of 
this lesion is debatable, Latner and Burnard (1950) claimed to have shown that the defect 
responsible for acidosis in hyperchloraemic acidosis was a failure of bicarbonate reabsorption 


in the proximal tubules leading to increased bicarbonate reabsorption from the distal tubule 


with a physiological inhibition of ammonia formation in the distal tubules. Milne, Stanbury 
and Thomson (1952) demonstrated the same mechanism in a case of the Fanconi syndrome 
Both the cases reported in this paper had a low ammonia excretion. Most reported cases of 
this disease have been said to have an increased ammonia excretion. Stowers and Dent (1947 
stated that their patient had a raised excretion on the basis of finding a raised ammonia 
index in the urine. This finding is now suspect because later patients whose urine was collected 
by more careful technique have not shown high ammonia indices on twenty-four-hour excretion 
(Dent, personal communication). Dent has also pointed out that the high amino acid content 
of these urines, and their constant neutrality or alkalinity, all favour bacterial contamination 
and artefact ammonia production from urea. Whatever the mechanism of the acidosis, the 
effect must be to drain base from the body, and in chronic acidosis the main cation to be 
excreted with the excess acid anion ts calcium, Thus not only ts there difficulty in precipitating 
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calcium phosphate complex into bone because of the low serum phosphate, but there is in 
addition an actual drain of basic calcium cations from the bones to neutralise the acid anions 
which the kidney has failed to deal with in the normal way 

lhe balance charts demonstrate the effect of large doses of calciferol given while the 


patients are in acidosis. There is a lowering of faecal calcium but there is an immediate and 


equal increase in urine calcium so that the balance remains negative. Caleiferol therapy alone 


may raise the ionic product of calcium and phosphorus and permit some deposition of caleum 
salts in osteoid, as in Stowers and Dent's case; indeed considerable healing of the rickets in 
Case | had occurred during the past six years while he had had this treatment Nevertheless 


the balance was negative; so one is not surprised that growth had been at the rate of one inch 
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Case 1—Histogram showing urinary calcium excretion in 
eighteen three-day periods. There was a gradually decreasing 
urinary caicium in the first six periods due to a wearing-oftt 
effect of caleciferol which had been given up to six weeks 
previously Sodium bicarbonate (black columns) caused a 
further decrease in urinary calc1um liscontinuance of 
alkalies in periods 13 and 14 caused an immediate increase in 
urinary calcium which was again reduced by alkalies in periods 
15 and 16. When alkalies were stopped once more a further 
increase in urinary calcium occurred, and this appeared to be 
accentuated in period 18 by calciferol 


a year for the previous three years, and that the patient was a dwarf. It will be noted that 
this patient had a severe hypercaluria, and this is ascribed to the prolonged and massive 
doses of calciferol he had had in the presence of acidosis. It is no doubt this tremendou 
calcium loss in the urine that has practically corrected the acidosis. Despite the apparent 
mildness of the acidosis this patient needed 20 grammes of sodium bicarbonate daily to 
bring the alkali reserve within normal limits 

At this point it is worth considering the histograms of urine calcium excretion. In Case | 
(Fig. 4) they clearly show the gradual decrease in the very high calcium excretion before 
treatment—a wearing-off effect of the calciferol, which had been discontinued six weeks 
before balance studies were started. The decrease in urine calcium was also well seen after 
the administration of sodium bicarbonate; this was confirmed by discontinuing and 
recommencing the alkali, which caused concomitant rise and fall in urine calesum. In the 


histogram in Case 2 (Fig. 5) the steady urine calcium excretion at 200 milligrams daily will 
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be noted before treatment and the steady decrease when sodium bicarbonate was given 
When one considers that this patient has osteomalacia, the excretion of 200 milligrams of urine 
calcium a day must be considered to be very large. Again from the histograms it can be seen 
that caleiferol given alone caused a dramatic rise in urine calcium excretion but this 
was stopped when sodium bicarbonate ‘ 2 sodium bicarbonate and potassium 
bicarbonate —was given concurrently 

Ihe usual treatment of acidosis in the Fanconi syndrome has been to give a sodium 
citrate and citric acid mixture (Shohl’s solution), with the object of administering base orally 
without making the gut alkaline, because alkalinity was believed to hinder intestinal 
absorption of calcium. But this is illogical, for the reaction of the small intestine is normally 
alkaline, Furthermore Farquharson, Salter, Tibbetts and Aub (1931) showed that large doses 
of alkalies have no effect on calcium metabolism in normal individuals. They also showed 
that the administration of acid had no effect on faecal calcium excretion, although it increased 


urine cale1um. We found that the administration of tablets was more convenient for the 
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Case 2. Histogram showing urinary calcsum excretion in twenty-two 


three-day periods There was an excretion of 200 milligrams a da 
in the first six periods when the patient had no treatment Sodium 
bicarbonate (black columns) reduced urimary calcium in periods 7 to 10 
but when it was discontinued in periods IL to 14 the caleuria gradually 
increased to previous levels, and in period 14 calciferol had caused a 
further increase to nearly 300 milligrams a day. Further alkali therap 
in periods 15 to 22 again decreased urimary calcium output despite 
continued calciferol administration 


patients, and more accurate in dosage than a solution. We therefore gave our patients on 
gramme tablets of sodium bicarbonate or sodium and potassium bicarbonate. The balance: 
charts show that these tablets had no adverse effect on intestinal absorption of calctum and 
phosphorus 

Large doses of sodium bicarbonate would be expected to lower serum potassium in a 
potassium-deficient subject. Berliner, Kennedy and Orloff (1951) showed that hydrogen tons 
compete with potassium ions in the tubule cells for exchange with sodium tons in the lumen 
of the tubules. When there are many hydrogen ions in the cells as in acidosis — potassium 
ions tend not to be excreted in the urine. When the hydrogen ion concentration 1s lowered 


(pH rises) as by administration of sodium bicarbonate, more potassium ts exchanged for 


sodium in the tubular lumen and so more potassium is excreted from the body 
Phus it can be seen that, in a person already deficient in potassium, the sudden correction 
of an acidosis, which itself tends to prevent the loss of potassium ions in the urine, is lable 


to cause further lowering of serum potassium by virtue of increased excretion in the urine 
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Radiographs showing fri neck of femur before treatment and the same 


later after treatment 
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as well as lowering of intracellular potassium by replacement of potassium in the cells by 
sodium. Both of our patients had lowered serum potassium and the man in Case 2 developed 
clinical symptoms with depression, abdominal distension, loose bowels, and marked weakness 
of the legs. These symptoms disappeared within a few hours of giving potassium by mouth, 
although his serum potassium had not then reached normal levels. We considered that this 
patient had a potassium-losing lesion of the tubules in addition to the other defects. We have 
continued to give him tablets containing potassium bicarbonate and sodium bicarbonate 
(1:4 w/w) as an out-patient for one year, with good results. When his acidosis had been 
corrected, as well as his hypokalaemia, his sense of well-being was remarkable. On looking 
back he realised his poor state of health before treatment. It is of interest that Debré's (1934) 
patient on alkali treatment died suddenly during a glucose tolerance test; and Guild’s (1937) 
patient became distended and drowsy on alkalies so that his treatment had to be discontinued. 
Hypokalaemia was probably the cause of symptoms in all these cases and of death in one 
of them. Alkali therapy and large doses of glucose are both potent methods of lowering the 
serum potassium level 

When McCune, Mason and Clarke (1943) reviewed the literature they found more than 
half the patients were dead when reported. The prognosis was considered bad as regards 
life, and worse as regards health and ability to lead an active life. Of our patients the boy in 
Case | grew one and a half inches in six months after combined alkali and calciferol treatment 
and now leads a normal active life. The rickets is healed as judged from radiographs. The man 
in Case 2 took a job as a coal heaver after his discharge from hospital, ‘ to test my bones out,”’ 
as he put it. He has continued in his old job of stoker for the past eighteen months and works 
a fifty-six-hour week. The radiographs in this case (Figs. 6 and 7) show a rapid calcification 
of callus in the pseudo-fractures of the neck of the femur and of the ischial ramus. Calcification 
was present after six weeks’ treatment and the patient was free from symptoms. It will be 
noted how easy it is to miss the ribbon-like osteoid zone in the pubic ramus before treatment 
and how obvious this becomes when calcified. 


SUMMARY 


Metabolic balance studies in two cases of the Fanconi syndrome are presented. 
2. The actions of sodium bicarbonate and calciferol on the calcium and phosphorus balance 
were observed separately in the two cases. 
3. The results show that sodium bicarbonate alone corrects acidosis and decreases the loss 
of calcium in the urine, 
4. Caleiferol in high dosage will increase intestinal absorption of calcium and phosphorus, 
but the urine calcium excretion then increases and vitamin D alone does not, therefore, give 
a positive balance adequate for complete healing and normal growth 
5. Alkalies and calciferol together put these cases into strongly positive calcium and 
phosphorus balance and promote healing of rickets, osteomalacia and pseudo-fractures. 
ti. Large doses of sodium bicarbonate in tablet form correct acidosis, do not adversely affect 
intestinal absorption of calcium, and facilitate accurate dosage and convenient administration. 


7. Alkali therapy may lower serum potassium and precipitate symptoms of hypokalaemia in 


potassium-losing patients. This is thought to have been the cause of symptoms in several cases 


reported in the literature. 


We wish to thank Dr C. E, Dent, Honorary Adviser in Metabolic Studies, for his advice and criticism 
during the investigation of these cases and for the original paper chromatograms on the urine in Case 1 
We also wish to thank Dr T. Dixon and Mr J. W. Woollan for their help with the biochemical investigations 
We record our thanks to Sister D. T. Fraser and the Nursing Staff of the metabolic unit, without whose 
care accurate balance studies would be impossible 
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hough a striking feature of the paralysis that may result from an attack of poliomyelitis 
is its diversity, the belief that some order exists in the apparently irregular distribution of 
the permanent paralysis has been expressed by several authors. Wickman (1913) stated that 
‘although a great vanety of combinations of paralyses are found, certain types appear more 
often than others; in the leg the peroneal group and certain muscles of the thigh — in my 
experience the quadriceps femoris especially tend to be implicated.’ Lovett and Lucas 
(1908), Lovett (1915, 1917), Jahss (1917), Mitchell (1925) and Legg (1929, 1937) showed tables 
indicating the relative frequency of paralysis and paresis in the muscles of the lower limb 
All show a high incidence of paralysis in tibialis anterior, tibialis posterior, the long extensors 
of the toes and the peronei. A lower incidence of paralysis but a greater combined total of 
paralyses and pareses is shown in the quadriceps and in the gluteal muscles. No satisfactory 
‘ xplanation has yet been offered to account for these tindings 

It is the object of this paper to review the distribution of paresis and paralysis in the 
muscles of the lower limb, to account for its disposition in terms of the destruction of motor 
nerve cells in the lumbo-sacral spinal cord, and to indicate the practical application of the 


findings in the management of poliomyelitis 


PHE DISTRIBUTION OF PARESIS AND PARALYSIS IN THE 
MUSCLES OF THE LOWER LIMB 


MATERIAL 

Ihe cases analysed in this paper were those in which a study of muscle recovery was 
previously reported in this Journal (Sharrard 1955). In 142 patients there were 203 lower 
limbs in which, three years after the onset of poliomyelitis, residual paresis or paralysis 
could be detected in one or more muscles by clinical examination. The seventeen muscles o1 
muscle groups that are analysed here are the same as those described in the previous study 


of muscle recovery 


APFECTION OF INDIVIDUAL MUSCLES 
Ot 2.464 affected muscles, 1,502 were parety and 962 paralysed the ratio of paresis to 


paralysis was to 


Phe numbers of pareses and paralyses of individual muscles, and the proportions of 


paresis to paralysis in them, varied (Tables | and I). The main facts are that the quadriceps 


and the hip abductors (gluteus medius and minimus) lead in frequency of affection and in 
numbers of pareses, but the muscles of the leg are those most freque ntly paraly sed libial 
anterior, tibialis posterior and the long flexors and extensors of the toes show low proportions 


of paresis to paralysis, while the hip flexors and hip adductors show a high proportion 
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he order of the muscles shown in Table I confirms Lovett’s (1915) finding that the 


muscles nearest the trunk are more frequently affected than the distal ones. He observes that 


the demands on the hip and shoulder muscles are simple and less continuous than on the 


muscles of the lower leg and forearm or of the hand and foot. The latter are continuously 


rABLE I 
THe FREQUENCY OF AFFECTION OF 2,464 Mt 


Number 


attected 


ensor div 


Call muscle 


active in small fine complicated movements, whereas the large muscle 


t the 


deal with coarser and less frequent movements It is tempting, on this basis, to assume that 


a causal relationship exists between differences in the size and function of individual musel 
and their frequency of affection by polhlomyelt 
When, however, the same muscl ire arranged in order of frequency of 


(Table 11) the picture is completely different. The largest number of paralyses are found in 


the distal muscles, which also agrees with Lovett’s finding lo explain them he states that 


the everity ol the paral l Is proportionate to the weight to be met thy miusele 


different levels, not because this factor influences in any way the orpin 


nerve s but because it may retard the recovery of those muscl 
greatest weight Although thi hypothe is may be attractive it 
important discrepancy There is a very low incidence of paral 
muscles which, by Lov oning, Should be the most frequent] 


in the lower lim! Phe number of paralysed inner hamstring 
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| 
Inner hamstring muscle 168 
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Hay sdiductor 162 
Hip flexor 150 
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of paralysed biceps femoris muscles, though it should be about the same. Further, the rate of 
recovery in proximal and distal muscles, instead of showing the considerable differences 
needed to account for the complete dissimilarity between the order of the muscles in Tables 
1 and II has been shown to be the same for all muscles in the lower limb (Sharrard 1955) 


rABLE Il 


THe INCIDENCE OF PARALYSIS AND PARESIS IN THE MUSCLES OF THE Lower LIMB 


He MUSCLES ARE SHOWN IN ORDER OF FREQUENCY OF PARALYSIS 


| 
Ratio of 
Number Number 
Muscle paresis to 
paraly sed pareti 
paralysis 
libialis anterior 103 49 0-47 
libialis posterior 51 0-57 
Flexor digitorum longus 85 45 52 
Flexor hallucis longus S4 49 0-58 
| 
Extensor hallucis longus 66 59 ORY | 
extensor digitorum longus 65 67 1-06 
Perones 60 66 110 
Calf muscles (triceps surae 57 72 1-26 
Biceps femoris 54 110 PANS 
Hip abductors (gluteus medius and minimus 47 131 2-78 
Quadriceps 46 138 3-00 
Inner hamstring muscles 43 125 2-90 | 
Tensor fasciae latae 92.92 
Hip adductors 36 126 $50 
Hip flexors 44 125 3-67 
(,luteus Maximus 834 $340 
Intrinsic foot muscles 24 6Y 2-87 
Total 462 1,502 


As Skinhoj (1949) observed in a similar study, there is no quality of the muscle such as 
size, function, position in the limb or phylogenetic development that can satisfactorily explain 
the frequent affection of some muscles and the high proportion of paralysis in others 


ASSOCIATED PARALYSES 
That certain muscles appear to be paralysed or weakened together has been noted by 
several authors (Courtney 1896, Wickman 1913, Lovett 1915); their observations were, 
unfortunately, incomplete and relied on clinical impressions rather than on numerical analyses 
Ihe muscle charts of the 203 lower limbs in this series were reviewed to find out whether 
those impressions were correct, and to reveal associations of paralysis that might otherwise 
be overlooked. Coincident sparing or absence of paralysis in muscles, which is equally 
important and likely to escape clinical observation, was also noted. Each muscle or muscle 
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group was paired in turn with every other muscle The number of times that both wer 


paralysed in the same limb, that both were not paralysed, or that one was paralysed and the 


other not, was noted Ihe number of times that coincidence or contrariety of paralysis 


could occur purely by chance was also calculated. Differences between the expected and the 


observed tindings were worked out and submitted to statistical analysis 


Ihe assessment of statistical significance by the x? test gave a strongly positive result 


tor all muscle pairs, the association factor for the most strongly associated pairs being more 


than two hundred times the minimum figure for statistical significances \ muscle pair was 


considered to be very strongly associated if the association factor was more than one hundred 


and fifty times the minimum 


\ssociated muscle 


Quadriceps, adductors 


\dductors Quadriceps, inner hamstring muscles, hip flexors 


Ouadriceps Hip flexors, adductors, inner hamestr miusele 


Inner hamstring muscle \dductors, quadricep hip abductor 


Hip abductors (gluteus medius and minimus Gluteus maximus, biceps femoris, tensor fasciae lata 


Tensor fasciae latac Hip abductors, gluteus maximus 


(luteus maximus Hip abductor 


biceps femor tensor lasciae 


ticeps femoris (sluteus maximus, hip abductor call muscle 


Calf muscles (triceps surae Bicep femors, flexor digitorum longu 


Flexor hallucis longus 


Flexor digitorum longus, extensor hallucis longus 


Flexor digitorum longus Flexor hallucis longus, extensor hallucis longus 


Extensor hallucis longus Extensor digitorum longus, peronei, tlexor hallucis | 


hongu 


Extensor digitorum longus Extensor hallucis longus, peronei 


Peronet 


Extensor digitorum longus, extensor hallucis longus 


| anterior Tibialis posterior 


Ditnalis posterios Tibialis anterior, extensor hallucis lor 


Intrinsic foot muscle Calf muscles, perone 


The 


long toe extensors and the peronei or between the hip abductors (gluteus medius and minimu 


results are given in Table III. Some associated paralyses for instance between the 


and the gluteus maximus might be « xplained by the closely allied functions of the muscl 


as had been suggested by Lovett (1915 Other associations, such as those between the calf 


muscles (triceps surae) and the biceps femoris (first described by Bennett in 1952) or between 


the quadriceps, the hip adductors and the hip flexors cannot be accounted for so easily 


The absence of a strong association between the inner hamstring muscles and the bice p 


femoris or between the long toe flexors and the intrinsic foot muscles provides further evidence 


against the theory that associated function leads to associated paralysis of musck 
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SEGMENTAL INNERVATION IN RELATION TO AFFECTION OR PARALYSIS OF MUSCLES 


If the paralysis in a muscle is not related to any feature of the muscle itself, there remains 
the possibility that it may be related to its innervation, or, more precisely, to the site and 
extent of changes in the motor cells of the anterior horn of the spinal cord 

Evidence of such a relationship is given by an enquiry into the segmental incidence of 


muscle affection. For each spinal segment, the total number of affected muscles that receive 
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Phe segmental incidence of affection of muscles in the lower limb 


MUSCLES 


Li [S2 [s3 
SPINAL SEGMENT 


The segmental incidence of paralysis of muscles in the lower limb 


a supply from the segment were noted; thus, in the third lumbar segment, the muscles wer 
the hip flexors (159), the hip adductors (162) and quadriceps (184). The mean — in this segment 
168 was calculated and used to plot a curve (Fig. 1), which thus represents the segmental 
incidence of muscle affection. Vhe highest incidence is found in the second and third lumbar 
segments; below this level, there is a uniform decrease in the numbers of affected muscles 
that successive spinal segments supply 

The segmental incidence of paralysis (Vig. 2), derived in the same way from the data in 


lable I, is altogether different. It is included for comparison with an almost identical curve 
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obtained in the same way by Seddon et a/. (1945) in an analysis of a large number of cases of 
pohomyelitis in the Malta epidemic of 1942-43. A high incidence ts found in all spinal segments 
between the fourth lumbar and the second sacral segments; the curve, unlike that in Figure | 
is irregular and does not indicate that there is any direct relationship between segmental 
innervation and frequency of paralysis 

Attempts by earlier authors (Lovett 1915, Skinhej 1949) to explain similar findings in 
terms of spinal cord lesions were hampered by the paucity of information concerning the 
localisation of function in the motor cells in man and by the inc ompl te accounts of the sites 
of destruction of these cells in poliomyelitis 

Five years ago a study of normal and poliomyelitic spinal cords was begun; the results 
a summary of which will be given here, account for all the clinical phenomena of muscle 


affect paralysis and association of paralysis described above 


THE SPINAL CORD IN THE NORMAL AND IN POLIOMYELITIS 


METHOD OF STUDY 


rhe principles underlying the study of the spinal cord in pohomyelitis are simple. Spinal 
cords were obtained from seven patients who had died at intervals varying between three 
months and eight years after the onset of the disease. The level of paralysis in the muscles 


of their lower limbs had been estimated by clinical examination and, whenever possible 


confirmed at autopsy. The position and number of residual motor nerve cells in the lumbo 


sacral spinal cord was determined and compared with the corresponding cells in the normal 


THE MOTOR CELL COLUMNS OF THE LUMBO-SACRAL SPINAL CORD 


In practice, the analysis of spinal cords proved to be a formidable task Previous 
descriptions of the topography of the motor nerve cells in the anterior horn of the grey matter 
proved, with few exceptions (van Gehuchten and de Neetf 1900, Bruce 1901, Romanes 1941 
Elliott 1942), to be quite inadequate and a separate study of three normal spinal cords had 
to be made 

\ method of reconstruction, by projection microscopy, of the nerve cell content of the 
lumbo-saeral spinal cord was devised (Sharrard 1953); serial sections were cut from the upper 
end of the twelfth thoracic spinal segment to the filum terminale, stained with eosin-azure, 
and the position, size and number of nerve cells in each successive series of twenty-five 
carefully superimposed sections plotted by drawing to produce a series of “ cell charts 
Each cell chart represents the nerve cell content of a 0-5 millimetre length of spinal cord 
Examples taken from the third and fifth lumbar segments are shown in Figures 3 and 4 

The large motor nerve cells are arranged in columns whose disposition is remarkably 
constant at any given segmental level; the arrangement of the columns as seen in three 
dimensions is complex, and difficult to describe or illustrate. It would be inappropriate, in 
this article, to show the complete series of normal cell charts that were used as controls for 
the study of poliomyelitic cases; the detailed results that might be of value to other workers 
in this field will, it is hoped, be published later 


THE REPRESENTATION OF THE MUSCLES OF THE LOWER LIMB IN THE MOTOR CELL COLUMNS 


Although previous work in experimental animals and in man suggested that the motor 
cell columns supply particular muscles or muscle groups, relatively little precise information 
was available about the representation of muscles in them in man Ihe sum of existing 
knowledge was well reviewed by Bok (1928 By comparing the presence or absence of cells 
in pohlomyelitic spinal cords with the known activity in the muscles of the fourteen lower 


limbs concerned, much new information was obtained. The centres of innervation of all the 
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main muscle groups in the lower limb have been identified; in Figure 5 an attempt has been 
made to record the muscle representation in the cell columns at each segmental level 

In general, cell columns lying ventrally in the anterior horn supply the muscles in the 
proximal part of the lower limb, whereas those lying dorsally supply the more distal muscles 


hic. 3 
Cell chart of the nerve cells in the grey matter of the third lumbar 
segment of a normal spinal cord 


Fic. 4 
Cell chart of the nerve cells in the grey matter of the fifth lumbar segment of a 
normal spinal cord 


of the leg and foot. Flexor muscles are supplied by columns situated medial and caudal to 


those supplying the corresponding extensor muscles. Some muscles, such as the hip flexors, 


the hip adductors and quadriceps are supplied by long cell columns; others, such as tibialis 


anterior, tibialis posterior, flexor digitorum longus and flexor hallucis longus are supplied by 
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RIGHT SIDE LEFT SIDE 


ERECTOR SPINAE ABDOMINAL 
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representation of the lower limb muscles in the motor cell « jumns of the lumlx 


groupings of the columns are those that are the most characteristic in eactl 
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hown in black are those most liable to be affected by pollomyelits 
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short columns. It is important to note that, for two reasons, the root innervation of a muscle 
or muscle group does not bear an absolute relation to the length of its cell column. Firstly, 
a muscle may receive its supply from two spinal segments (for example, tibialis anterior 
L.4, 5), but its cell column does not necessarily extend through the whole length of either 
segment, Secondly, lumbar segments are almost twice as long as their numerical counterparts 
in the sacral segments. Thus the cell column that supplies a muscle innervated by the first 
and second sacral segments is much shorter than one that supplies a muscle innervated by 
the first and second lumbar segments 


THE SITES OF MOTOR CELL DESTRUCTION IN POLIOMYELITIS 


Ihe general distribution of motor cell destruction in the anterior horns of poliomyelitic 
spinal cords, as distinct from the loss of cells in individual cell columns mentioned above, 
showed several constant features 

TABLE IN 


THE RELATIONSHIP BETWEEN POWER AND 
KesipuaL Moror IN THE SPINAL CorRD 


Muscle power Percentage of 
(M.R.C. seale) residual motor cells 
0 (2 
2-3 
2 $5 
5 10 
4 10 20 
4 20 40 
5 over 40 


The second and third lumbar spinal segments 


were the most frequently and extensively attacked 
in all the cords. Segments caudal to this were less 
often affected, the third and fourth sacral segments 
being especially likely to be spared. A_ similar 
segmental incidence of motor cell destruction has 
been noted by others (Horanyi-Hechst 1935, Peers 
1943, Elliott 1945, 1947) 

Destruction was found not to be diffuse but 


bia. 6 


\ longitudinal analysis of the destruction 


of motor cells in the lumbo-sacral cord in 
a case oft pohomyelitis with a moderate 
bilateral paralysis of the lower limbs 
Kegions shown in black contain residual 
motor cells Note the complete absence 
of cells in the upper lumbar spinal 
seyments and the focal loss in the lower 
lumbar and sacral segments 


localised in discrete foci of varying length and width 
with interposed lengths of grey matter of more 
normal cell content. An example of this is shown 
in Figure 6, which represents the longitudinal 
distribution of the lesions in one of the spinal 
cords, reconstructed from more than three hundred 
cell charts 


In the transverse plane the centre of the anterior horn appeared to be the most vulnerable 


area at most segmental levels. The fifth lumbar segment, in which the anterior horn has its 


greatest transverse area, demonstrated this central loss very clearly; the example shown in 


Figure 7 was typical of that found in many cell charts in the poliomyelitic cords at this 


level 


TH? JOURNAL OF BONE AND) JOINT SURGERY 


| 
L2 
4 
L4 
$2 
$3 


THE DISTRIBUTION OF THE PERMANENT PARALYSIS IN THE LOWER LIMB IN POLIOMYELITIS 549 


Motor cell destruction was always much more severe than would have been expected 
One case in which there had never been any demonstrable weakness in any muscle im the 
lower limbs had suffered losses of up to 40 per cent of the normal number of cells in some 


cell columns. Far from there being any evidence that residual motor cells were functionally 


Fic. 7 


Cell chart of the fifth lumbar segment of a polhomyelitic spinal ¢ 
centrally situated motor cell columns have been severely attected on 
sides Compare with the normal in big. 4 


inactive, it was surprising to discover how small a proportion of cells had been required to 


produce a useful contraction in the muscle they supplied The residual power of a musel 


was found to be closely related to the proportion of remaining motor cells that supplied it 


{ lable 


PHE RELATIONSHIP BETWEEN THE DISTRIBUTION OF THE PARALYSIS AND 
THE DESTRUCTION OF MOTOR NERVE CELLS 


AFFECTION OF MUSCLES 


The segmental incidence of muscle affection (Fig. 1) derived from the analysis of the 
clinical material agrees exactly with the general distribution of motor cell destruction described 
above. Since the upper lumbar spinal segments supply muscles in the region of the hip and 
thigh, while the lower lumbar and sacral segments generally supply the muscles of the leg and 
foot, it is easy to see why there is, appare ntly, a greater incidence of affection in proximal 
than in distal muscles in the limb. It is interesting to note that the hip muscle that derives 
its main supply from the sacral segments that ts, the gluteus maximus — ts less frequently 
affected than other hip muse les (Table I) This 1s also true of the small external rotator 
muscles of the hip, though they are not shown in this Table 

Ihe findings in the spinal cord also account for the large number of paralyses found in 
muscles such as tibialis anterior, tibialis posterior and the long flexor and extensor muscles of 
the toes. In Table V, the ratios of paresis to paralysis in individual muscles are compared 
with the lengths of the motor cell columns that supply them. Museles supplied by short 
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columns of cells are the most frequently paralysed, those supplied by long columns are more 
likely to be paretu 

Figure & illustrates the probable mechanism responsible for this finding. A focus of 
motor cell destruction that severely affects the fourth and the upper part of the fifth lumbar 
spinal segment destroys almost all of the motor nerve cells that supply the tibialis anterior 
and most of those that supply the tibialis posterior. All other muscles are left with a 


proportion of residual motor cells sufficient to maintain normal power as judged by clinical 
examination 


FABLE \V 
He KELATIONSHIP BETWEEN LENGTH OF CELL COLUMN AND THI 


KATIO OF PARESIS TO PARALYSIS IN MUSCLES IN THE LoweER Lime 


Katio of Approximate le ngth| 
Muscle paresis to of motor cell 

paralysis millimetre | 

litialis anterior 0-47 

Flexor digitorum longus 0-52 

Pibialis posterior 5 

Flexor hallucis longus 

Extensor hallucis longus 

kxtensor digitorum longus 

Perones 

Calf muscles (triceps surae) 


Biceps femoris 


Hip abductors 

Intrinsic foot muscles 
Inner hamstring muscles 
Tensor fasicae latac 
Ouadriceps 

Gluteus maximus 


Hip adductors 


Hip flexors 


The shape of the curve in Figure 2 can now be explained. The high incidence of paralysis 
| 


in muscles supplied by the lower lumbar and upper sacral segments is due to the fact that 
most of them —tibialis anterior, tibialis posterior, peronei and the long muscles of the toes 
are supphed by short columns 

All the features of the distribution of paresis and paralysis are satisfactorily explained 
in terms of lesions in the spinal cord. All the evidence is against a primary cause in the 
muscles themselves. If it were true that the distribution of paralysis was related to factors 
peculiar to certain muscles, movements or activities, evidence of it would be found in the 
disposition of cell destruction in the spinal cord. In fact, the focal loss of cells is completely 
independent of the boundaries of any one cell column; parts of cell columns are frequently 
obliterated in vertical or transverse planes. For the same reasons, the implication of higher 
centres as primary factors in the localisation of the paralysis is inadmissible 
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Phere is, as yet, no adequate explanation for the greater incidence of motor ec ll destruction 
in the upper lumbar segments, and the progressively smaller incidence more caudally In 
the transverse plane, the central sites of cell loss also found by Elhott (1945, 1947) in the 
anterior horn resemble those found by Krogh (1945) in experimental hyp-oxaemia of the spinal 


cord, and it is possible that vascular factors are partly responsible for them 


& 


\ reconstruction of the cell columns of the third, fourth and fifth lumbar segments of the spinal 


cord fhove the normal motor cell columns are shown; the two column hown in colour are 


columns representing the tibialis anterior (blue and tibialis posterior (yellow Phe visible cut end 
of the cord is the caudal end. Belou all the motor cell columns in the low 


er part of the fourth and 
the upper part of the fifth lumbar segments have been obliterated | pollomyelits (only the 


short columns for the timalis anterior (blue) and tibialis posterior ellow) have been almost 


completely destroyed; only these two mu cles will be paretic on clinical examinations 
ASSOCIATED PARALYSES 


When the whole of the motor column that supplied a muscle has been destroyed, it 


Is 


likely that one or more adjacent motor columns that occupy the same length of spinal cord 
will be « omple tely destrove d or severely affected This is re flected in the clini al distribution 


of muscle paralysis. For instance, the columns that supply extensor hallucis longus, extensor 
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digitorum longus and peronei lie next to each other and occupy approximately the same 
length of spinal cord (Fig. 5). Paralysis of one of these muscles is, therefore, frequently 
associated with paralysis of the other two (Table III). Conversely absence of paralysis in 
one muscle is likely to be associated with absence of paralysis in the others 

Unusual associations, like that between the calf muscles (triceps surae) and the biceps 
femoris, can be accounted for in the same way, and would, indeed, be expected to occur, 


since their motor cell columns are so closely associated. The factor common to all strongly 


associated pairs of muscles is that their motor cell columns lie adjacent to one another and 


their segmental levels of supply correspond or overlap 


ASSOCIATED PARALYSIS AND THE PROGNOSIS FOR PARALYSED MUSCLES 

In a previous paper (Sharrard 1955) the prognosis for a paralysed muscle was shown to 
be related to the degree of paralysis in muscles supplied by the same spinal segment. Associated 
paralysis between muscles may also be applied to determine prognosis. Ten muscles wer 
chosen in which it may be important to know the prognosis for recovery. The probability 
of recovery to a functional power (M.R.C. grade 2, or greater) was worked out for each muscle 
1) when both of its most strongly associated muscles were paralysed, 2) when one associated 
muscle was paretic or normal and the other paralysed, and 3) when both associated muscles 
were paretic or normal. The results are given in Table VI 

When both associated muscles were paralysed, the prognosis was very bad, particularly 
for the quadriceps, the hip abductors, tibialis anterior, tibialis posterior and the long toe 
extensors. When both associated muscles were paretic or normal there was an excellent 
prognosis for all muscles except tibialis anterior 

Ihese results have lately been applied to the prognosis in individual patients and have 
been found to be valuable in making decisions about the management of the paralysis. A 
patient with paralysis of the quadriceps, hip adductors and hip flexors can be supplied, where 
it would be appropriate, with a caliper at an early date during the convalescent stage. The 
fear that the supply of an expensive instrument may be rendered invalid by recovery of the 
quadriceps will never be realised 


PATTERNS OF PARALYSIS IN THE LOWER LIMB 

With the knowledge of the localisation of function in the motor cell columns that has 
been established above, it should be possible to deduce from the level of the paralysis in the 
muscles of any lower limb the approximate site and extent of lesions in the spinal cord, though 
not with such ease as in the diagnosis of a lesion in a peripheral nerve. Difheulties arise 
because, as Table IV indicates, a muscle is not paralysed unless the whole of its motor cell 
column has been affected. Even a residue of 10 per cent of intact motor cells may permit 
substantial activity in a muscle, and these intact cells may lie at the upper end, in the middle 
or at the lower end of the cell column 

There is another important difference between the analysis of peripheral nerve lesions 
and poliomyelitic lesions. Whereas lesions in peripheral nerves are much more often complete 
than partial in the transverse plane, lesions in the spinal cord frequently only involve part 
of the width of the grey matter at any given segmental level 

Phe distribution of muscle paralysis that might be expected to result from the existence 
of total or partial lesions of varying longitudinal extent in the grey matter of the lumbo-sacral 
spinal cord can nevertheless be worked out, and, conversely, all the common combinations 
or patterns of paralysis in pohhomyelitic lower limbs can be explained in terms of one or more 
foci of motor cell destruction 

Figure 5 shows the position and size of cell columns for the lower limb muscles in the 
lumbo-sacral cord. The regions of the anterior horn that are shown in black in each segment 
are those most likely to be affected in partial lesions in the transverse plane. If all the cells 
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in the second, third and fourth lumbar segments are destroyed, only the quadriceps, hip 


adductors, sartorius and tibialis anterior will be paralysed; the psoas and tensor fasciae latae 


will be paretic, but other muscles will be normal (Fig. 9, right side). Should the destruction 


involve the fifth lumbar segment as well, the tibialis posterior will also be paralysed, the hip 


rABLE VI 


Muse le 


Hip flexors 


Quadriceps 


Hip 


abductors 


Gluteus 
maximus 


libialis 
anterior 


Tibialis 
poste 


Extensor 
hallucis 


longu 


Extensor 
digitorum 


longus 


Priceps 


surac 


Peronet 


PERCENTAGE 


PROBABILITY 


ot 


Associated 
muscles 
Quadrniceps 
\dductors 
Hip tlexors 
Adductors 
(,luteus Maximus 


lensor 
latac 


fasciac 
Hip abductors 
Biceps femoris 


litnalis posterior 


Extensor 
hallucis longus 


litialis anterior 


extensor 
hallucis longus 


Extensor 
digitorum longu 


Peronet 


extensor 
hallucis longu 


Perones 
Biceps femoris 


blexor 
digitorum longu 


xtensor 
digitorum longu 


Extensor 


hallucas longus 


abductors and semimembranosus 


OF RECOVERY 


As 


Both associated 


muscles paraly sed 


will be 


peronei mildly paretic (Fig. 9, left side 


The common isolated paresis of the tibialis anterior result 
lower part of the fourth and the 
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RIGHT SIDE LEFT SIDE 


ERECTOR SPINAE ABDOMINAL 
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SARTORIUS 
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TENSOR FASCIAE LATAE 
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LONG TOE EXTENSORS 
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LONG TOE FLEXORS. 


INTRINSIC FOOT MUSCLES 
© HIP ROTATORS. 


GLUTEUS MAKIMUS 


Fic. 9 
\ representation of motor cell loss in the lumbo-sacral spinal cord in pohomyelitis. On the right side, all 
the cells in the second, third and fourth lumbar segments have been destroyed. Cell columns for the 
quadriceps, hip adductors, sartorius and tibialis antenor have disappeared ; these muscles will be paralysed 
he psoas and tensor fasciae latae retain a portion of their cell columns and will be paretic. On the left 
side, the second, third, fourth and fifth lumbar segments have been destroyed. The cell columns for the 
quadriceps, hip adductors, sartorius, tibialis anterior and tibialis posterior have disappeared; these muscles 
will be paralysed. The hip abductors, semimembranosus, long toe extensors and peronei retain a portion 
of their cell columns and will be pareti 
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bia, 


\ representation of motor cell loss in the lumbo-sacral spinal cord in polio the le a 


‘ 


partial lesion in the fourth and fifth lumbar segments has destroved the ll columns for the tibialis anterior 
and timali posterior \ll other muscles have retained a high proportion of them cel ind the mus 
concerned will not be clinically attected. On the left side, all the cell columns « xcept 1O8e IN pi 

third sacral segment have been destroved. Only a portion of the column for the mtrinsic muse 

foot remains The clinical result will be a flail lower limb in which only the intrinsic muscle 


are active 
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tibialis anterior and tibialis posterior are both paralysed, there is a partial lesion extending 
throughout both segments (Fig. 10, right side) 

An extensive lesion that destroys all the motor cells in the lumbo-sacral segments gives 
rise to a flail lower limb in which only the intrinsic muscles of the foot and the peroneal 
muscles are active (Fig. 10, left side) 

These few examples demonstrate how, by various combinations of destructive lesions in 
the grey matter of the spinal cord, the distinctive patterns of paralysis in, poliomyelitis may 


be explained 
THE PRACTICAL APPLICATION OF THESE FINDINGS 


Holdsworth and Hardy (1953) emphasised the importance of precise knowledge of the 
pathological lesion in the diagnosis, in the planning of treatment and in the assessment of 
the prognosis of traumatic paraplegia. In poliomyelitis the position is somewhat similar 

In the diagnosis of poliomyelitis at an interval after the acute stage, or when no febrile 
illness has been observed, the distribution of the paralysis alone may differentiate it from 
other lower motor neurone diseases. The paralysis in poliomyelitis is rarely precisely 
symmetrical, So frequently are the hip abductors, quadriceps or tibialis anterior affected 
that absence of paresis or paralysis in any of them in the presence of paralysis of other muscles 
in the lower limb makes a diagnosis of poliomyelitis unlikely. By contrast, in peroneal 
muscular atrophy the muscles most frequently affected in the early stages of the disease are 
the intrinsic muscles of the feet and peronei, a combination of paralysis rarely seen in 
poliomyelitis. Incidental to the comparison between the paralysis in these two diseases is 
the finding that the common bilateral symmetrical pes cavus, sometimes attributed to 
unrecognised paresis of the intrinsic muscles of the foot, is rarely the result of poliomyelitis 
even unilateral pes cavus, provided it 1s not a medial cavus (Pilcher 1955) or a caleaneo-cavus, 
is more often associated with spina bifida than with poliomyelitis 

[he quantitative relationship between the loss of motor nerve cells and the residual 
power in muscles is particularly important in cases regarded as aparalytic in the acute stage 
of poliomyelitis. Although there may never have been any clinical paralysis, a considerable 
proportion of motor cells may have been damaged or destroyed. The nerve supply to some 
muscles, especially those supplied by short cell columns, may have been diminished by up to 
60 per cent. Patients without paralysis are frequently allowed to walk within two or three 
weeks of the onset of the major illness. It is known that overstretching or over-fatigue can 
occur in muscles such as the hip abductors or tibialis anterior and may result in deterioration 
in power (Lovett 1915, 1917, Sharrard 1955). Paresis, previously undetectable, may be revealed 
later by the development of a limp or a valgus foot. It is probably wise, therefore, not to 
allow the resumption of full activity in an aparalytic case at too early a date, and to continur 
to look for evidence of paresis over a period of not less than six months 

In the management of the later stages that is, after the first six weeks — the importance 
of accurate muscle testing has been stressed by Seddon (1955) and has been found to be of 
value in the prognosis of recovery in paretic muscles (Sharrard 1955). If the results of muscel 
testing are also used to reconstruct the probable site of major cell destruction in the spinal 
cord, the clinician will have a much clearer idea of what he is trying to treat, and what the 
chances are of recovery in paralysed muscles. The presence of associated paralyses (Table V1 
may also he'p to detine the prognosis for recovery of a paralysed muscle Recovery can be 


expected in some muscles but the prolonged and uneconomic treatment of those that are 


beyond all hope can be avoided 
SUMMARY 


1. The distribution of the permanent paresis and paralysis in the muscles of 203 lower limbs 
affected by poliomyelitis is analysed and related to the destruction of motor nerve cells in 


the grey matter of the lumbo-sacral cord 
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, 4 Ihe tibialis anterior and tibialis posterior and the long muscles of the toes are more 


often paralysed than paretic; these muscles are innervated by short motor 


cell columns 
Muscles such as the hip flexors and hip adductors that are more often paretic than paralysed 


ire innervated by long cell columns 
3. Muscles innervated by the upper lumbar spinal segments are more frequently aflected 
than those innervated by the sareal segments This agrees with the seymental incidence of 


motor cell destruction found in pohomyelitic spinal cords 
muscle or muscl group is associated in paralysis with other pecitic muscles. For 


instance, the long toe extensors with the peroner and the calf muscles triceps surae) with the 


biceps femoris. Associated muscles are innervated by adjacent motor cell columns. The 


probability of recovery in a paralysed muscle can be determined by reference to the deere 


of involvement in its associated muscles 

5. The distribution of the paralysis in an individual lower limb is determined by the sits 
and size of foci of motor cell destruction. The cell loss in certain common patterns of paralysi 
Is ce ribe d 


6. The practical application of these findings is discussed 
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THE RESULTS OF A REALIGNMENT OPERATION FOR 
RECURRENT DISLOCATION OF THE PATELLA 


M.H 


M. Harrison, Lonpon, AND 


Recurrent dislocation of the patella is a relatively uncommon condition, yet Marion and 


Barcat (1950) in a review of the world literature found almost a hundr d different operations 


described for its treatment In contrast to this profusion very few re ports are to be found 


showing the long-term results of more than a few cases operated upon by any one procedure 


[he doubts which arise in these circumstances about the value of operations to retain the 


patella in normal articulation with the trochlear surface of the femur have been accentuated 


in recent years by an inc reasing number of surgeons Who preter to excise the prate lla for this 
condition (Swynghedauw and Laine 1945, McFarland 1948, Merle D \ubigné 1950, Lacheretz 
1951, Macnab 1952). Excision of the patella is based upon the belief that the patello-femoral 


joint is either so damaged by the recurrent dislocations or so congenitally deranged as to 


make severe and disabling osteoarthritis inevitable; removal of the patella is considered to 


be the best prophylactic against further dislocations and future osteoarthritis 


This paper reports the results of an operation to realign the extensor apparatus of the 


knee, with retention of the patella. The operation has been used at the Wingtield- Morris 


Orthopaedic Hospital for the last twenty years. The results suggest that it has much to 


commend it 


THE OPERATION 


rhe rationale of the operation is based upon the finding that in many patients who suffer 


recurrent dislocations of the patella there is an increase in the angle, present to a slight 


degree in normal knees, between the line of the quadriceps muscle and that of the ligamentum 


patellae. This increased angulation is due to an abnormally lateral position of the tibial 


tubercle and results in a tenden: y to lateral displacement of the patella when the quadriceps 


Is contracted. The realignment operation aims to correct this abnormality by placing the 


ligamentum patella in direct line with the quadriceps The patella is also brought lower 


because it is frequently found to be unusually high in these patients. A patella in such a 


position the so-called patella alta is denied the normal buttre ing effect of the lateral 


femoral condyle which counte racts the tenden y to lateral pate lar di plac ement 


The first step in the operation is to mobilise the tibial tubercle with the ligamentum 


patellae attached Ihe lateral patellar retinaculum and the vastus lateralis are then freely 


incised and finally the tibial tubercle is reimplanted medial and distal to Its oriwinal site 


Phe retinacular incision, which does not penetrate the synovial membrane. js « ential if the 


transplantation is to effect a realignment of the direction ol pull ot the quadricep femoris 


and not merely to angulate the ligamentum patellae at 


ts attachment to the lower pole ol 


the patella.* In most of the operations reported here the deficieney in the antero-lateral 


part of the capsule was left untouched: in five ¢ ises it was filled with an aponeurotic transplant 


from the lax medial retinaculum In one other case the lax medial retinaculum was reefed 


After the wound has he aled a groin-to-ankle pla ter cylinder j appli d with the knee traight 


and the patient is allowed to bear weight for six weeks, after which the plaster is removed and 


active knee flexion is begur 
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Hb2 M. H. M. HARKISON 


DETAILS OF PATIENTS AND RESULTS 

This paper is based upon the results of operations performed by the surgeons of the 
Nuffield Orthopaedic Centre, Oxford, on twenty-six patients (thirty knees). The results of 
three operations must be deseribed as failures and the three patients will be considered 
separately ; only one has been examined, but all are included in order to give as true a picture 
as possible 

In Table I will be found details of the remaining twenty-three patients (twenty-seven 
knees), who have been personally interviewed and examined. The Table shows how long 
each patient has been kept under observation and his own assessment of the pre- and post 
operative functional state of the affected knee. It will be seen that sixteen operations have 
been followed up for five years or more 


The lower limbs are held supported by the heels The mght knee has been 


operated upon and shows a recurvatum of 20 degrees 


The following is a summary of the findings as determined at the final follow up 
examination 

No dislocation of the patella has occurred since operation in any of the twenty-seven 
knees. Three patients on direct questioning said that on a few occasions they have felt that 
the patella (Cases 2R, 21, 22) might be going to “* come out '’ but it has never actually done so 


A small synovial effusion was present in three knees (Cases 2k, 20, 22 


only 

All except three knees regained a full range of active movement ; patient 5 lacked 5 degrees 
of flexion, patient IS lacked 10 degrees of flexion in the right knee, and patient 23 flexed 
from 17 degrees to 80 degrees. Patient § required a manipulation under general anaesthesia 
six months after operation in order to regain full flexion 

There was complete stability of the collateral ligaments in all knees: slight cruciate 
laxity was noticed for the first time after the operation in seven (Cases 1, 13, 14, 15, 17 
ISL, 21) 

The quadriceps muscle was powerful and well developed in all cases. In thirteen of the 
nineteen unilateral operations the patella was found to have remained at the lower level at 
which it had been placed at operation 
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In most patients retropatellar crepitus was greater in the knee operated upon than in 


its fellow. In several joints this crepitus was very fine, and in tive cases it was absent (Cases | 


4, 17L, 19 
Four out of the tive patients who were operated upon at between ten and thirteen year 
of age were found to have developed a noticeable degree of genu recurvatum (Fig. | This 
fourteen and sixteen years at 
the time of operation, In the five knees which showed the deformity (patients 1, 10, 14,17) there 
A study of the radiographs indicates that the 


did not happen in five others who were between the ages of 


was some laxity of the anterior cruciate ligaments 
recurved position results from a combination of a growth deformity of the upper end of the tibia 


the knee Patient | was singular because the interference 


and laxity of the soft tissues of 
to o 


with normal growth added a valgus clement to the recurvatum deformity (Figs 


Kneeling on a hard floor caused pronounced discomfort in four patients and an unpleasant 


pricking sensation in two, These symptoms appeared to arise from the original site of the 


tibial tubercle 


The late development of osteoarthritis [ny this study, the por 
subjected to operation ha been “uss ed 


or ibsence 


important degree of osteoarthritis in the knee 
principally from the physical findings and the symptoms. This is because, in deciding whether 


osteoarthritis will spoil the result of operation, it is pain and stiffness rather than radiograph 


lesions that are important to patient and surgeon alike 


Judged thus, the re sults have not been marred by thy advent ol clinically iwnificant 


The three patients who have been followed the longest (Cases 21, 22 


osteoarthritis so far 
do arise in osteoarthrits 


are, however, suffering minor symptoms which almost certainly 


lesions (Table | It must be emphasised that none of these patient 
‘lit; leading questions were 


iny form ol 


treatment for these symptoms or regards them as anything but sli 


required to elicit the presence of these discomforts 
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hic. 4 
Case | Antero-posterior radiographs, Figure 4 shows the unattected knee I hve 
new bone formation in Figure 5 marks the site of attachment of the transplanted 
tibial tubercle. Shght valgus deformity is present 


bic. 6 


Condition of knee twenty years after transplantation ! titmal tubercle 


Moderate osteoarthritic changes are evident 
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A study of the radiographs of the knees operated upon reveals similar findings. Those 


illustrated in Figure 6 show the knee of the patient who has been followed for the longest 


period and represent the most osteoarthritic picture of the whole series 
reason to believe that repositioning 


Phe post-operative course of two patients gives some 
In both 


of the patella may in certain cases slow down or reverse the osteoarthritic process 
now much healthier than the joints not ope rated 


these patients the knees operated upon are 
ated pate llo-femoral re lationship 


upon in which there is reason to suspect an unstable and untre 


CASE REPORTS 


Case 15— This patient obtained an excellent result in her right knee, in which the patella had 


dislocated at least seven times before she came for treatment. On examination eight years after 


operation it was found that, with the knees flexed to OO degrees or more, resisted extension pro luced 
considerable retropatellar pain in the left knee but not in the right 


it appeared that the left patella had never dislocated, but on two occasions 


the one operated upon on 


direct questioning 


mav have subluxated; radiographs showed that, whereas the right patella looked normal, the lett 


pate lla lav rather laterally, was of abnormal shape, and showed areas of subchondral rarefaction 


or cyst formation towards its lower pole 


Case 19 This patient was completely 
performed more than thirteen years before There was 


satished with the result of the operation on the left knee 
no history of patello-fe moral instability in 


the other knee, nor had it been injured, yet he considered that the knee operated upon was the 


is much more palpable crepitus in the unoperated right | 
rising from the edge of the trochlear surface of the right femur, and 
When the right knee was flexed to 90 degree the 


stronger of the two knee thanin the 
left: a large osteophyte was felta 
active and passive movements were diminished 


pate lla lav far laterally and seemed to be approac hing a position of ubluxation. On one occasion 


the patient was admitted to hospital for aspiration of a large synovial effusion from the right knee 


and radiographs showed advanced narrowing ot the pate llo-femoral pace and extensive osteophyte 


formation involving femur, tibia and pate lla. The radiograph of the knee ope rated upon showed 


no abnormality except a patella of abnormal shape 


THE FAILURES 


The following are the clinical details of the three cases classed as failures 


CASE REPORTS 
Case 24 The fixation of the transpose 1 tibial tubercle proved inadequate ind thirteen day 


alter operation the wound was opened and the bone reattached Iwo months later, however 


the patella was found to be still displaced and 1t was exci ed 


Case 25 In 1947 the knee was operated upon at another ho 
vei later. The realignm operation was performed 


chniqu 


ldislocation recurred in 1947 and again five 


in 1952. On the twelfth day after operation It wa found that the tibia 
from its site of implantation. The wound was therefore explore 
of a bone pe vy engaging the posterior tibial cortex Th 

but therealter patello-femoral ubluxation occurred on 

Case 26 —A recurrently dislocating patella was but 

lower limb Ihe realignment operation wa 

to subluxate when the knee was extended, being 


vith the knee flexed 


DISCUSSION 


The findings suggest that the realignment operation for recurrent dislocation of the 


patella gives a good chance of freeing the patient from both the disabling dislocations and 


from the sense of insecurity and that it will also allow good function il activits The patient 
in Case 13 has written: “ The result of the operation has been miraculous; it has removed me 
from constant dread and anxiety from which | had not been tree tor twenty odd yeat lo 
be able to step out without fear is a blessing one takes for granted until one has been deprived 
of it. Now | can do it again! Phe satisfaction expressed by this patient was repr ated in a 


similar fashion by many of the patients under review 
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Certain features common to the three failures in this series suggest that if at operation 
it proves difficult or impossible to lower the patella, extensor realignment alone is not likely 
to prove successful and medial transpla'itation of the tibial tuberosity should be combined 
with patellectomy 

Patello-femoral osteoarthritis has not been a clinical complication in the patients of this 
series. However satisfying this finding may be it must be offset by the observation that 
although sixteen patients have been followed for five years or more, the oldest is still under 
the age of fifty. Can the relatively healthy state of these joints be correlated with the 
observations made by McFarland (1948) and Macnab (1952) that recurrently dislocating 
patellae exhibit marked osteoarthritic lesions, such as fibrillated articular cartilage, denuded 
and sclerotic subchondral bone, and subchondral cysts? In a previous investigation of the 
pathogenesis of osteoarthritis (Harrison, Schajowicz and Trueta 1953) evidence was found to 
suggest that osteoarthritis develops when there is a markedly uneven distribution of pressure 
on articular cartilage for a long time. Such a state of affairs will certainly exist in these 
incongruous and displacing patello-femoral joints and will produce the lesions referred to 
above. If, however, abnormal mechanics can be set right, as by repositioning the patella, 
there are grounds for believing that the osteoarthritic changes may not only be halted but, 
by the obliteration of cysts and cartilaginous resurfacing, they may be effaced and repaired 
Although patellar realignment probably can never restore joint anatomy to normal it ts 
possible that in many patients the eventual condition of the joint will not cause symptoms 
sufficient to spoil the result of operation 

It is not possible to compare this particular operation with the many others that are in 
current use, With regard to excision of the patella, Brooke (1937) and others have written of 
the excellent function that can follow the operation when practised for fractures of the patella 
Scott (1949), however, detected a considerable residual disability in patients in whom the 
patella had been removed for fracture when reviewed two to five years later. Knees that have 
sustained a fracture of the patella cannot be compared directly with those suffering recurrent 
dislocation of the patella. When the late results of patellectomy for recurrent dislocation 
become available it will be interesting to compare the functional capacity and the state of 
the joints with those reviewed here 

rhe development of genu recurvatum after operation in four out of five patients operated 
upon under the age of thirteen is disturbing. Marion and Bareat (1950) and Garnier (1950 
both encountered this complication; Garmer’s patient was fourteen years old at operation 
In the five examples of recurvatum described here it seems likely that the tibial tubercle was 
transplanted far enough distally to disturb the muscle balance around the knee in favour of 
the quadriceps. In its turn this caused elongation of the posterior capsule of the knee and 
impaired growth of the anterior part of the upper tibial epiphysis; in one case the lateral 
part of the epiphysis was also retarded. In only one case was the tubercle moved in a 
progressively distal direction by growth; when this occurs it must presumably tend to increase 
the deformity Macnab (1952) and Chandler (1952) referred to post-operative growth 
disturbances after transplantation of the tibial tubercle. It must be concluded that distal 
transposition of the insertion of the ligamentum patellae is better avoided under the age of 
fourteen years 


SUMMARY 


1. A realignment operation is described for the treatment of recurrent dislocation of the 
patella 

2. In twenty-three patients (twenty-seven knees) operation prevented further dislocation 
Phe physical and functional condition of the knees two to twenty years after operation is 


desc ribed 
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3. Patello-femoral osteoarthritis was not a clinical complication in any of these patient 


This finding 1s discussed 


4 (,enu recurvatum developed in four patients operated upon hetween the ages of ten and 


thirteen vears. The cause of this deformity is discussed. It is concluded that the realignment 
operation should not be pe rformed under the age of fourteen years 
5. In three patients operation failed to control the recurrent dislocation 
mv thanks to Professor |. Trueta tor 
1-Morris Orthopaedic Hospital, Oxtord 


aliowtl me to examine the patient 
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DISPLACEMENT OSTEOTOMY OF THE UPPER END OF THE FEMUR 
E. N. WARDLE, LIVERPOOL, ENGLAND 


The present position of surgery of the hip has encouraged me to review the results in a 
series of patients for whom | performed a displacement osteotomy during the years 1932 to 
1952. This record illustrates the useful application of the procedure to three major conditions 
osteoarthritis of the hip, old ununited fracture of the neck of the femur, and old unreduced 
congenital dislocation or subluxation of the hip 

It is fair to say that the operation is derived from that originally described by Lorenz 
(1925), of Vienna, for adult patients with unreduced congenital dislocation of the hip. He 
called it a’ bifureation osteotomy.’’ The name was apt. The long lower fragment of the femur 


was realigned in the normal weight-bearing axis and the short upper fragment was made to 
lie at an inclination parallel to the slope of the pelvic wall; the angle where the two fragments 
met pointed into the acetabulum. As a matter of interest, fourteen of the forty cases recorded 
here were cases of old unreduced congenital dislocations or subluxations, and, although the 
technique of Lorenz was not followed exactly, Figure | is typical of the result ten years after 
operation 

During the 1920's patients with ununited fractures of the neck of the femur were treated 
in Liverpool by a similar osteotomy, but at the intertrochanteric level, with displacement 
inwards of the upper end of the shaft beneath the femoral head. Figure 2 illustrates a typical 
result fourteen years later 

MeMurray (1939) described and used an oblique osteotomy with inward displacement of 
the femoral shaft for osteoarthritis of the hip. MeFarland (1954) described the late results 
in a series of these patients. Twenty-one of my patients were operated upon for osteoarthritis 


Figure 3 is a typical result eight years afterwards 


CLINICAL MATERIAL 

Sixty-nine patients have been subjected to displacement osteotomy in the twenty years 
covered by this review rhe average time since operation is eleven years. Forty of the 
sixty-nine patients have been examined during the last year; four are known to have died, 
and the remainder could not be traced. Of the forty patients that were examined twenty-one 
had osteoarthritis, fourteen congenital dislocation, and five ununited fracture of the neck of 
the femur 

RESULTS 
The results have been assessed by the method described by Shepherd (1954) and the 


grading of the forty patients examined is shown in Table I 


FABLE i 
RESULTS OF DISPLACEMENT OSTEOTOMY IN ForRTY Cast 
| Excellent Crood bau Poor 


| 2 Is 


rhe results according to the patient's reply when asked whether the operation had been 


worth while are shown in Table II 
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A high proportion of patients in all three conditions are therefore satistied with their 
results over a long period. This suggests that the operation should continue to be given 
serious consideration and that the factors making for success ought to be established. No 


claim is made that the osteotomy restores movement to a hip (although incidentally this 


PABLE II 


PATIENT ASSESSMENT OF KESULT IN Forty Cast 


enthusiastic yes Oualitied yes No 


$1 4 5 


may occur) but it is claimed that the previous range is retained, that pain is removed o1 
relieved, that deformity is corrected, and stability ensured. Even in an assessment that 
includes an index of mobility half the patients had good results a record not yet reached 
after a similar lapse of time by any method of arthroplasty 


DISCUSSION 
Probably the common factor for success whether in a patient with osteoarthritis, 
ununited fracture of the neck of the femur, or old congenital dislocation of the hip, is that the 
upper fragment was adducted and has remained so. This change in position of the head-and 


hic. 4 


lo show the reversal of the normal varus angle into a valgus at 


neck fragment was noted by Osborne and Fahrni (1950); but their emphasis was on the 
alteration of the area of weight bearing of the femoral head and not upon adduction of the 
upper fragment which I beheve so essential. This is the position in which nature heals a hip 
joint, In order to take advantage of it, and at the same time restore the femoral shatt to 


weight-bearing line, the normal varus angle between the neck and shait must be reversed 
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Patient aged fifty-eight Figure 5 —-Three months after displacement osteotom 


osteoarthritis. Figure 6— Eight vears later. Note increase of c; 


571 
4 
Case | 
space 
4 
hic. 7 bia. & 
Case Patient aged sixty-twe bigure 7 Before operatior | | ‘ afte ent 
steotom ecappeara ‘ irt ‘ 
vow. 37 B, no. 4, NovemBER 1955 


4572 E. N. WARDLI 

into valgus (Fig. 4). Failure to produce operatively this precise relationship, with the upper 
G fragment adducted and the lower fragment in weight-bearing line, impairs the result. I hav 
: termed the establishment of this desirable position “ reciprocal realignment." If the correct 
realignment is achieved one notices in late radiographs a reappearance of the joint space 
previously obliterated in the arthritic patients (Figs. 5 to 8). This tendency of the bone and 


articular cartilage of the femoral head to return towards normal after a successful osteotomy 
| suggests a profound metabolic change. This was referred to by McFarland (1954). It is of 
: interest also that in some cases of non-union of the femoral neck union of the fracture 

occurred after the osteotomy (Fig. 9) 

Arguments adduced against the displacement osteotomy The necessity to fix the 
: hip in a plaster spica after operation is a disadvantage. No serious complications from this 
% cause occurred in my series, but the patients were selected. The plaster spica prohibits the 


Fic. 9 
Case 3—-Kesult six years after osteotomy for ununited fracture of the 
neck of the femur 


operation in just those elderly patients for whom it is most appropriate, Disabling stiffness 
: of the knee is often quoted as another adverse feature, but this is not supported by the present 
series of forty patients. The average range of movement of the knee on the affected side was 
100 degrees. Eight patients had a full range of movement and twenty-five had 90 degrees 
The average age of the patients was forty-nine years at the time of operation 

Mention has also been made of valgus deformity of the knee on the side of operation 
None of my patients has been affected in this way; and, although it was observed to a slight 
degree, it was not of any functional significance and it is not an inevitable accompaniment of 
the displacement. It results from abducting the leg more than is necessary. The statement 
that because of this genu valgum the operation should not be performed on both hips in the 
same patient cannot be supported; the deformity will occur only if the femoral shafts are 
over-abducted and immobilised for the whole period in that position. More importance 
should be attached to performing the osteotomy correctly. Experience leads me to believe 
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that most of the poor results are due to guessing the angle and site of the osteotomy and to 
the splintering that may occur at the inner cortex if it is divided blindly 

Technique of operation Originally | used a straight incision beginning at the greater 
trochanter and extending five inches down the outer side of the thigh. The upper part ol 
the shaft of the femur was exposed and divided just below the greater trochanter the line 


of osteotomy running upwards and medially towards the lesser trochanter, With the osteotome 


still in position, the limb was abducted, the osteotome being used like a shoe-horn to displace 


inwards the upper end of the lower fragment. After closure of the wound a plaster spica 
was applied with the limb abduc ted to 45 degrees and the knee slightly flexed; the plaster 
included the foot. As a rule union was sufficiently advanced in two months for the patient 
to walk, though commonly a short plaster spica was applied for a further month or so 

| gradually modified this procedure in order deliberately to adduct the upper fragment 


because, as I have indicated, a diseased hip left to natural processes tends to settle into 


hi angle Ais measured betore operation and the lower fragment 1 


abducted through an equal angle at the site of osteotomy bigure 11 If the 


hip has no free range of adduction the lower fragment 1 | 


angled and displace 


medially as shown 


sefore operation the leg ts adducted as much as possible and the angle 
It) 


adduction as it heals 
that the shaft of the femur makes with the anatomical position ts noted (A in Figure 
his indicates the angle through which the shaft must be moved in the direction of abduction 
to take up the anatomical position against an upper fragment in full adduction. Since the 
upper fragment does not usually lie in the adducted position during the operation, after the 
osteotomy the shaft is abducted through angle A upon an upper fragment in ne utral position 
Phe hip is immobilised in this position When union has occurred, and the leg is brought into 
anatomical or weight-bearing position, the upper fragment will be adducted and the reversal 
If, before Ope ration, the hip is already fixed in adduction 


of varus into valgus attained Fig. 4 


it is only necessary to fix the limb, that is the lower fragment, in the neutral position after 


osteotomy 
If the hip has no_ free adduction movement or is. fixed without deformity, then 


displacement and abduction must of themselves create the apex pointing to the acetabulun 


and it may be necessary to remove some bone at the site of osteotomy to obtain this position 
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(Fig. 11). Figure 12 illustrates that when full adduction of the upper fragment is present 


or possible the line of osteotomy will be at right angles to the long axis of the femoral shaft 
When no adduction is present the line of osteotomy becomes oblique (Fig. 13). These are 


extreme examples 
It is important to expose enough of the femur to be able to choose exactly the site of 


osteotomy This varies with the lesion in question and should be so chosen that after 


displacement the apex of the new angle between neck and shaft will point at the lower border 


of the acetabulum. The site of osteotomy is therefore lower down the shaft in congenital 
dislocation, nearer the lower border of the greater trochanter in ununited fracture of the neck 


of the femur, and practically through the lower border of the trochanter in osteoarthritis 


Fic. 12 13 
Figure 12. When the upper fragment lies fully adducted the line of osteotomy ts at rr ht angles to the 
fragment is absent the lne of 


axis of the femoral shaft Figure 13--When adduction of the upper 
osteotomy is oblique 


Phe medial end of the line of osteotomy will be just below, through, or just above the lesser 
trochanter according to the obliquity r quired 

lo ensure the desired adduction of the upper tragment, the correct degree of abduction 
of the lower fragment in relation to the upper fragment, and the precise selection of site and 
angle of osteotomy, the exposure was modified to attain a ¢ lear view of the anterior and lateral 
surfaces of the femur for one inch above and one inch below the intertrochanterie line and to 
expose and make accessible the inner border of the femur above and below the lesser trochanter 
lhe skin incision therefore extends from a point just below and lateral to the anterior superior 
spine downwards and backwards to the greater tro¢ hanter, and then turns down the middle 
of the outer side of the thigh for about six inches. The muscles attached to the anterior 
and lateral aspects of the trochanter and of the adjacent shaft of the femur are reflected 
from the bone sufficiently to give the exposure described above Ihe line of osteotomy ts 
then marked as a groove across the front of the femur, and at its inner end a small osteotome 


is driven through the calear femorale antero-posteriorly in the transverse plane Thus 
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prec ludes the persiste nee ota spike of bone attac hing to the lower tragment which can block 
\ broad osteotome 1s then driven from the lateral surtace through the 


femur along the predetermined line. The leg ts abducted and the osteotome is used as a lever 


to obtain displacement in the mannet already described 
In order to avoid plaster immobilisation and so make the operation suitable to those 


displacement (Fig 14) 


elderly patients for whom it is so clearly indicated, internal fixation has been increasingly 


i Spike ot cateat femoral preventing 


idequate displacement of the ift fragment 


used during the last three years. A nail-plate has been used which can be accommodated to 
the various angles required and yet is rigid enough to allow the patient to be nursed in bed 


without any external fixation 
SUMMARY 


| Forty patients out of sixty-nine operated upon between 1932 and 1952 by displacement 


osteotomy for congenital dislocation of the hip ununited fracture of the nec k of the femur 


and osteoarthritis of the hip have been reviewed and the results analysed 
2 [he factors responsible for the success of the operation are discussed and the technique 
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FURTHER EXPERIENCES ON THE PATHOLOGICAL INFLUENCE 
OF A DEVELOPMENTAL NARROWNESS OF THE 
BONY LUMBAR VERTEBRAL CANAL 
H. Versiest, Urrecut, HOLLAND 
8 From the Department of Neurosurgery, University Hospital, Utrecht 
In an earlier paper (Verbiest 1954) I reported some patients who developed signs of 
compression of caudal nerve roots on the basis of abnormal developmental narrowness of 
the bony lumbar vertebral canal. These signs appeared only during walking, standing or 
heavy bodily exertion. They disappeared immediately at rest. The symptomatology consisted 
of signs of irritation or of deficit. The most typical symptoms were one or more of the following 
: tiredness and loss of power in both legs, anaesthesia, a feeling of numbness in some lumbo-sacral 
& dermatomes, or bilateral sciatica. The diagnosis had been made from: 1) myelographic 
» examination; 2) the discovery at operation of a shallow canal and a compressed dural sac 
: which did not contain cerebrospinal fluid and which expanded on decompression; and 3) the 


absen e of other causes of compression 


In this paper further studies on the influence of a narrow lumbar spinal canal in the 
production of signs of compression of the caudal nerve roots will be described, with special 
2 reference, first, to the measurement of the width of the canal, and secondly, to the sympto 
matology of small disc protrusions when occurring in a narrow lumbar spinal canal 


A MEASURING DEVICE 

In my previous paper I discussed the difficulties encountered 
in obtaining exact measurements of the spinal canal. The cross 
section of the lumbar spinal canal has the form of a pentagon 
Precise measurement would have to comprise the distance between 
the medial aspects of the pedicles of the vertebral arch, the length 
of these pedicles, the breadth of the laminae, the interlaminar 
angle and the mid-line antero-posterior diameter. From a practical 


point of view, however, there was no reason to measure more than 
the transverse interpedicular and the mid-line antero-posterior 


Ny distances because these are at the moment the only ones that 
4 can be compared with values known for normal human skeletons 
7 (Huizinga et al. 1952). As they represent the length and breadth 
of the lumbar vertebral foramen, the measurements give some 
idea of the capacity of the lumbar vertebral canal 
: In all my patients the interpedicular distance has been 
: calculated from radiographs and, as previously reported, normal 
values were found. I could not obtain measurements of the 
antero-posterior diameter from the routine radiographs. Even 
‘| sagittal tomographs were of little help because of scoliosis of the 
4 lumbar spine in most of the patients. It appeared, however, 
a that this diameter could be estimated fairly exactly during 
Mt operation, Since the ordinary calipers could not be applied for 
“| this purpose, a special instrument was designed by my assistants 
Brizzi and Kooyman (Fig. 1). For antero-posterior distance we 
Pia | measured the mid-line perpendicular from the arch to the body 
Before measuring, the ligaments are carefully stripped from the 
eter of the vertebral canal vertebral arch. The posterior longitudinal ligament is not removed 
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because of the danger of profuse bleeding from the underlying veins. The interior extremity 
of the measuring device is firmly pressed down against the posterior longitudinal ligament 
rhe walls of the underlying veins are very thin and the thickness of the hgament opposite 
the body amounts as a rule to not more than three-quarters of a millimetre The antero 
posterior diameter is measured several times for greater accuracy, Although the measurements 


obtained by this method are somewhat less precise in the living than in the skeleton, th 


error is within one millimetre. The absolute range of variation in normals is 10 millimetres 
at L.5, 11 millimetres at L.4, 15 millimetres at L.3, 7 millimetres at L.2 and & millimetres 
at L.l. Narrowing is encountered most frequently in the area L.3.5. The measurements 
found with our method enable us to classify a canal as deep, shallow or possibly too shallow 

Phe following patient, in whom the measuring instrument was applied, ts a typi al case 
of developmental narrowing of the lumbar vertebral canal 


CASE REPORT 

Case 1. Narrowing of the spinal canal at L.5——A man of fifty-three complained of sciatic pain in 
both legs when walking or standing for a long time The pain disappeared rapidly at rest 
Examination of the spine showed flattening in the lumbar region and some limitation of movement 
The straight leg raising test was positive on both sides at 75 degrees Plain radiograph howed 
tilting of L.4and 5 tothe left. Lumbar puncture: The fluid was clear and colourless ; the Queckenstedt 
test was normal. Protein content was 60 milligrams per LOO cubic centimetres Vyelography 

rhe fluid injected by cisternal puncture passed slowly to the level of the lower border of L.4, where 
there was an almost complete block. The lower border of the column had a toothed appearance 

Opevation—The spinal canal was narrow at the level of L.3-4 and very narrow at the level of 1.5 
After laminectomy in this area the dural sac was still compressed laterally by the articular pros ‘ 

between L.4-5. After removal of the medial part of these processes the dura expanded completely 
Sefore laminectomy the antero-posterior diameters of the corresponding vertebral foramina were 
measured. These lengths were 14 millimetres at L.3, 12 at L.4 and lO at 1L.5.* Comparing these 
values with those found by Huizinga et al. (1952) in normals, the antero-posterior diameters of L.3 
and 1.4 appear to belong to the small normal variants, while that of 1.5 is definitely too small 


(Fig. 7 


THE EFFECT OF SMALL DISC PROTRUSIONS OR POSTERIOR SPONDYLITIC SPURS 
IN PATIENTS WITH A NARROW LUMBAR VERTEBRAL CANAL 


CASE REPORTS 


Case 2—-A man aged forty complained of low back pain since falling from a roof in his twentse 
Three months ago when riding on his bicycle he suddenly noticed a weakne in both leg Thi 


sensation disappeared after a short rest. Since then he repeatedly Hained of loss of power in 


the legs while walking or riding a bicycle. These disturbances always disappeared after a short rest 
There were no neurological ymptom Examination of the spine showed a slight kyphosi 
in the upper, and an increased lordosis in the lower lumbar region. Plain radiographs of the lumbar 
spine showed a slight lateral shift of L.2 on L..3 and a lateral tilting of the upper lumbar vertebrae 
Ihe lateral view showed spur formation at the superior-posterior margin of the body of 1.3 and of 
the inferior-anterior and posterior margins of the body of 1.2. The second lumbar vert bral body 
was slightly wedged Lumbar puncture There was a slow response to the Queckenstedt test 
The spinal fluid was clear and colourless. Protein was 30 milligrams per LOO cubic centimetre 
Vyelography: The tluid was arrested at the lower border of L.2. On the ' w the contrast 
column was small at this point and the oil passed this level slowly by droplet bigs. 2 and 3 
The passage in the areas of L.2 and L.1 was also slow 
Operation Ihe antero-posterior diameter was 13 millimetre at L..1, 13 millimetre at L.2 
12 millimetres at L..3 and 16 millimetres at L.4. Opposite the spur at the superior border of L.3 
and the inferior border at L.2 the diameter was only 9 millimetres, and at this level the dural 
sac was much compressed. After decompression the dural sac expanded. The post-operative course 
was uneventtul 
Progre Ihe patient was completely relieved. Ten months after the operation he was free of 


complaints 


* All measurements of antero-posterior diameter presented in this paper have been determined by 
0-75 millimetre for the thickness of the posterior longitudinal ligament to the values found 


instrument. Decimals have been rounded off upwards 
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Comment—-The antero-posterior diameters of L..2 and L.3 are equal to the smallest found in the 


normal, and that of 1.1 is one millimetre smaller (Fig. 7 [he intrusion of a pur of about three 
millimetres at the level of 1..2-3 re ulted in a narrowing of the vertebral canal to 9 millimetres 


In this case the ymptoms closely resembled those of deve lopmental narrowing 


hia 
Case 2 Myelograph bigure 2 
\ntero-posterior projection showin 
contrast medium arrested at the 
lower border of and L2 
3-—-The lateral projection 


hows the constriction of the fluid 
it the level of L..2-3 


Fic. 2 


Case 3A man of twenty-nine had complained of low back pain for nine year During the past 
two years he had suffered from bilateral sciatica and weakness of both legs while standing or 
walking. These disturbances immediately disappeared in the recumbent position 

Apart from a bilateral positive straight-leg raising test at 80 degrees there were no ne urological 
disturbances, Examination of the spine showed restriction of all lumbar movement The low 
back pain was exaggerated by retroflexion Phe spinous processes of L.5 and S.1 were painful on 
percussion. Plain radiographs revealed no abnormality. Lumbar puncture: The spinal fluid was 
clear and colourless. The Queckenstedt test showed a small and slow rise of pressure Protein 
content was 33 milligrams per 100 cubic centimetres VW yelography: There was an arrest of the 
contrast medium at the level of the lower border of L.4. In the mid line the fluid passed slowly 
by droplets to the termination of the dural sac 
Operation The antero-posterior diameter was 15 millimetres at L..3, 11 millimetres at 1.4 and 
13 millimetres at 1.5. The dise between L..4 and L..5 formed a small solid ridge across the spinal 
canal and protruded for not more than two millimetres. This resulted in a local narrowing of the 
lumbar canal to 9 millimetres, and at this level the dural sac was greatly compressed and did not 
contain fluid. Decompressive laminectomy of 1.45 was performed 
Comment The lumbar vertebral canal of this patient re presented the smallest normal variation 
of L.4. At L.5 the antero-posterior diameter was only one millimetre longer than the matllest 
normal (Fig. 7). A small ridge formed by the intervertebral dise L. 4-5 caused severe compression 
Progress At the last examination four months after the operation the patient was free from 
complaints 
Case 4—A man of forty-two suffered for seven months from low lumbar pain radiating to the 
sciatic area of the right leg rhis pain immediately disappeared it 


the recumbent position 
Examination revealed a positive straight leg raising test on the right at 40 de grees. Straight leg 
raising on the left produced pain in the right leg. No other neurological symptoms were found 
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Che lumbar lordosis was obliterated. Movements of the lumbar spin cted in all directions 
Ihe spinous processes of L.4 and 1.5 were tender on percussior , rad ip) howed lipping 
of the vertebral body of L.4, inclination of the lumbar spine to the i ion of the vertebral 
bodies to the left. Lumb ? Phe spinal fluid was clear colo There was a slow 
response to the (uecke nstedt test otal protein was 98 
milligrams per 100 cubic centimetres. Myelography wa 
not performed 
Operation The spinal canal was narrow at the level of 
1.45. The antero-posterior diameter was 14 millimetre 

3. 11 millimetres at 1.4 and 13 millimetres at L.5 

The disc between L.4-5 showed a_ small 
protruding solid ridge of not more than 2 millimetre 
The distance between the lower border of the fourth 
lumbar arch and the ridge was 9 millimetres. The dural 
sac did not contain fluid at this level. Decompressive 
laminectomy of L.4-5 was performed and the medial 
parts of the encroaching articular pl sses were also 
removed 
Prog At the last examination three months after the 
operation the patient was free from complaint 
Case 5 This patient aged torty-seven, wa i brother 
of the patient described in Case | He had complained 
of low lumbar pain for six year This pain had its onset 
when he lifted a heavy weight After a fall uttered 
from pain in the left sciatic area, aggravated by sneezing 
and coughing, but present only while he was walking o1 
standing and disappearing immediately at rest On 
examination straight leg raising was impaired on the left 
Straight leg raising on the right elicited pain in the left 
ciatic area. No other neurological signs were present 
The lumbar lordosis was obliterated All movements 
of the lumbar pine were restricted Ketroflexion 
accentuated the pain Plain vadiogi the lumbar 
spine showed no abnormality j I hie 
fluid was clear and colourlk There wa i normal 
response to the Queckenstedt test. Total protem wa 15 
milligram per 14) cubic centimetre 
Vyelography There was a block at the level t he 
lower border of \fter hours ps of the 
contrast medium had descended to the terminal part of 
the dural sac (hig. 4 
Operatior Phe antero-posterior diameter wi ? millimetres at I d 14 millimetres at 1.5 
hus the canal was narrow at these levels although not abnormal 0 7 [he intervertebral 
disc formed a solid ridge which protruded about two or three millimetre into th ial canal 
Decompressive laminectomy of L.4 and 1.5 was performed 
Progve At the last examination four months after the operaty 
complaints 
Case 6 —-A man aged fifty-four had suffered for nine years trom paras 
numbness in both legs, occurring when standing or walking and disappe 
Six months before his admission to hospital he suddenly expenenced 
lumbar pain, radiating dow leg in the iatic area. exalt 
absent on both si ‘ a bilateral shg ) ; of the call m 
} 


plete paralysis of the left anterior tibia enso icis, and p 


toth feet and the antero-lateral side of the left leg were hypoaesthetu 


obliterated and lumbar spinal movement was limited. The spinous proce 5 were 


tender on percussion. Plain radiographs showed lipping of the bodies of | an Lumbar 


puncture The spinal fluid wa clear and colourles The Oueckenstedt te as DO Protein 


content was 24 milligrams per 100 cubic centimetre 


yelograp! The contrast medium she 1a block at the low he following 
hours part of the oil descended t low border of | nat 


On the lateral view the contrast medium arre ted opposite , ac wot infermor limitation 
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Phe accumulated contrast medium opposite the body of L.4 gives an impression of the shallowness 


of the canal (Figs. 5 and 6 
Operation The lumbar vertebral canal was very narrow at 
Ihe medial parts of the encroaching articular processes 


the level of L.2-5. Decompressive 


laminectomy was performed in this area 
4-5 formed a small ridge protruding about three millimetre 
compre ston of t he 


were also removed. The disc between I 
into the spinal canal This small elevation contributed considerably to the 


dural sac as the canal was already narrow [he antero-posterior diameter was 13 millimetres at 


the superior and 1} millimetres at the inferior border of the arch of 1.2, and 11 millimetres at I 


Fic. § Fic. 6 
Case 6 Myelographs showing incomplete arrest of the contrast medium opposite the lower 
border of L.2 and a comple te block opposite the lower border of 1.4 


Comment The antero-posterior diameters at L.2-5 were less than the smallest normal (Fig. 7 
rhe history of eight and a half years of typical complaints of deve lopmental narrowness of the 
lumbar canal are in accordance with these findings. A small dise protrusion of not more than two 
millimetres reducing the antero-posterior diameter to 9 millimetres produced signs of lumbo-sacral 
root Compression Simulating a tumour 

The interpedicular distance — Of the thirty interpedicular distances measured in these six 
patients, twenty-three corresponded to the mean or higher values found in normal skeletons: 
four varied from 1+4 to 25 millimetres below the mean and from | to 3 millimetres above the 
minimal normal values. Only the interpedicular distance at L.2 in Case 2 was abnormal, being 


1-5 millimetres more than the corresponding maximal normal value (Table 1) 


DISCUSSION 
rhe foregoing observations enable me to draw the following conclusions 
1) Developmental narrowing of the lumbar canal caused by an abnormally short antero-posterior 
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diameter does exist-—In Case | the antero-posterior diameter of L.3.-4 corresponded to normal 
lowest values, but at L.5 the diameter was definitely too small 

In Case 6 the antero-posterior diameter was abnormally small at L.1 5. At the level of 
1.4 the antero-posterior diameter corresponded to the lowest normal value As there were 
no signs of bone disease both cases demonstrated a developmental narrowness of the lumbar 


spinal canal. These patients presented a typical symptomatology as deseribed in my earlier 
| } 


paper 
2) In the presence of a narrow, although not abnormally narrow, lumbar vertebral canal additional 
slight deformities, such as posterior lipping or small disc protrusions, can produce symptoms of 


compresston— The first suggestion for this conception was furnished by the experience with 
| 


rABLE I 
INTERPEDICULAR MEASUREMENTS RECORDED IN NORMAL SKELE1 


HwuizinGa et al.) AND IN Cases 1-6 Measurements in millimetre 


Shorte 
Longest 


Me an 


Inte rp dicular distance in Cas 


Case 7 reported in my previous paper. This was the only patient at that time in whom the 
antero-posterior diameter was measured. The values found were low, but not abnormally so 
Faking the operative findings into consideration, | thought it justifiable, in that case, to 
ascribe the cause of the abnormal narrowness to encroachment of the heavily developed 
articular processes on the vertebral canal. Cases 2, 3, 4 and 5 presented in this paper support 
this conception. At some level the spinal canal of these patients presented the smallest 
antero-posterior diameter and probably such a narrowness alone would not have caused 
symptoms. A small protruding deformity at these levels, however, resulted in disturbanee 
In these patients the apparent contrast between the severity of complaints and the seareity 
of neurological signs was most impressive 

In Cases 2 and 3 the clinical picture was similar to that of developmental narrownes 
In Cases 4 and 5 the symptoms appeared in only one lower extremity, but in accordance with 
the symptomatology of developmental narrowness, both patients complained of sciatic pains 
only while standing or walking and these pains immediately disappeared at rest 

rhree patients also complained of low lumbar pain (Cases 3, 4 and 5) and in Cases 3 and 5 
low backache preceded the symptoms of radicular pains by seven and four years respectively 
Che low back pain was exaggerated by retroflexion in Cases 3 and 5. Movement of the lumbar 


spine was restricted in Cases 3, 4 and 5 
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All the patients showed some deviation of the curvature of the lumbar spine. Neurological 
signs were few in all patients: positive straight leg raising test on both sides in Case 3 and 
on one side in Cases 2 and 4, and an increased total protein content of the spinal fluid in 
Cases 4 and 5. Myelography showed an almost complete block at the level of the protrusion 

The surgeon who does not take the narrowness of the canal into account may be astonished 
at the fact that the presence of such a small dise protrusion has been the cause of a complete 


block during myelography 


4mm 


L.2 Imm 


L.3 


L4 22 mm 12mm 


L.5 49 22mm 10 mm 


NORMAL (MINIMUM) NORMAL (MAXIMUM) CASE | 


13 mm 


mm 


ISmm 14 mm Il mm 


li mm mm 12mm I} mm 


Imm mmy 14mm mm 


CASE 3 CASE 4 CASE 5 CASE 6 


kia. 7 


Chart showing, in the first two columns, the minimal and maximal antero-posterior diameter 
of the lumbar vertebral canal in normal skeletons (Huizinga ef al. 1952) and the antero-posterior 
chameters in Cases 1 6 


3) In the presence of an abnormally narrow lumbar canal, a small disi protrusion may cause 
considerable damage to the caudal nerve roots This is demonstrated by Case 6. The antero 
posterior diameters at L.2, 3 and 5 were definitely too small and that at L.4 was the smallest 
normal, For the last nine years this patient had suffered from typical disturbances as 
encountered in developmental narrowing of the lumbar canal. The presence of a small dis 
protrusion between L.4—5 had caused persistent disturbance of motor and sensory functions 
from damage to the lower lumbar and sacral caudal nerve roots 

The nature of the narrowing — From the data collected in this paper it appears that the 
narrowness depends mainly on shortness of the antero-posterior diameter. No sign of bone 
disease has been found. The fact that the patients in Cases | and 5 were brothers gives 
support for the hypothesis that the lesion is developmental. It may be that wedging ot 
posterior lipping of the vertebral bodies, as found in our patients, bears some relation to 
developmental narrowness of the spinal canal because a similar association has, for instance, 
been described several times in achondroplasia (Spillane 1952). As in our previous series, 
the narrowness was most pronounced in the area where normal!y the canal is at its narrowest 
As before, all patients were men. I want to stress the fact that the ligamentum flavum was 
carefully examined in all cases and that this ligament did not show any abnormal thickness 
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or hypertrophy. Consequently I do not think that in my patients the ligamentum flavum 
played a special role in provoking the disturbances 
Medico-legal aspect— The patients in Cases 2, 5, and 6 blamed a heavy exertion during 
work or an injury as the cause of their disability. Judicial interpretation will have to take 
into account that in such patients the narrowness of the canal is the main factor determining 
the pathologic al condition 

SUMMARY 
1. A measuring instrument is described which enables the surgeon to determine the antero 
posterior diameter of the vertebral canal during operation 
2. Developmental narrowness of the lumbar vertebral canal is shown to exist and to be 
caused by an abnormally short antero-posterior diameter 


3. In patients with a narrow, although not abnormally narrow lumbar vertebral canal 


slight deformities such as posterior spur formation or small dise protrusions may produce 


particular symptoms, which are interesting from a clinical as well as from a medice-legal 


point of view 
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A CHONDROMATOUS TUMOUR OF THE CALCANEUM 


F.C, Durspin and G. STEWART SMITH, EXETER, ENGLAND 


the Prince lizaheth Orthopaedic Hospital, Lexeter, and the Department of Pathol 
Koyal Devon and kxeter Hospital 


Tumours of the long bones and of the talus and calcaneum often present difficulties in 
exact diagnosis and in treatment. These difficulties arise because it is often impossible to 
give a firm diagnosis of malignancy from examination of the first biopsy material, and 
conservative treatment is not uncommonly undertaken, which later is found to be inadequate 

The case here considered, a malignant chondromatous tumour of the caleaneum arising 
from a benign chondroma, is of interest because it occurred in one of the less common sites 
and because it clearly illustrates the above points. Geschickter and Copeland (1949) gave 
details of 113 benign chondromata in large bones, of which four were in the caleaneum: of 
eighty-three cases of chondromyxosarcoma following osteochondroma, three were caleaneal 


CASE REPORT 
A furniture packer now aged sixty-one was first seen in 1946 on account of a painful 
heel. He recalled that in 1914 the wheel of a cart ran over his left heel. Apart from bruising 


Fic. 1 


Left caleaneum immediately before curettage and insertion of 
cancellous bone grafts 


there was little disability and the pain disappeared after a few weeks. He had no further 
trouble until 1939 when a falling window frame struck the same heel and cut it open. One 
stitch was inserted and the would healed rapidly without complications. Since that time he 
had occasional pain, but in 1946 it became much worse. He attended an orthopaedic clinic, 
where radiographs showed an area of rarefaction in the left caleaneum (Fig. 1). A diagnosis 
of chondroma was made. He was admitted to hospital and the cavity in the bone was 
exposed and curetted 

rhe material removed appeared macroscopically to be typical chondromatous tissue, 
and this was confirmed later by microscopy. Cancellous chips taken from the upper end of 
the tibia of the same leg were inserted into the cavity. Radiographs three months later 
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showed good sclerosis of the cavity (Fig. 2). Progress was satisfactory until 1949 when the 
patient had further pain in the left heel and noticed a swelling on the medial side of the left 
foot. A radiograph showed that there was a recurrence of the tumour on a more extensive 
scale (Fig. 3). 

Ihe left calcaneum was excised, because at that time the evidence of malignancy was 
not conclusive. A large tumour was found involving the bone and in places extending outside 


it. The tumour appeared encapsulated, and it did not appear to have invaded the soft tissues 


Fic. 2 


Three months after curettage and grafting 


Fic, 3 


Three years later. Radiograph shows extension of the tumour 


Phe wound healed normally and the patient walked well in a surgical boot. He returned to 
work eight months after the operation 

In 1953, four years after the calcaneum had been excised, it was noticed that the left 
heel was swollen and the soft-tissue shadow in the radiograph was more dense and enlarged 
The swelling of the heel was explored It was found to contain blood-stained fluid with 
sago-like particles in it. A below-knee amputation was carried out. The skin edges necrosed 
and the wound broke down. Dead tissue was excised and it was noticed that the healing 
tissue in the wound was not typical granulation tissue and a piece was sent for section. A 
small swelling was noticed also in the site of the donor area of the graft, where a radiograph 
revealed a translucent area (Fig. 4 Ihe swelling was aspirated and material was removed 


resembling that withdrawn from the tumour of the heel shortly before amputation. An 


37 B, no. 4, NovemBER 1955 


j 
‘ 
~ iy 
7 
‘ 


{ 
; 


F. ©. DURBIN AND G, S. SMITH 


above-knee amputation was carried out The stump 
healed soundly. He has been fitted with an artifi ial limb 
and is walking well. So far there has been no ey idence of 
a local recurrence or of pulmonary metastases 
Pathological findings The following ts 4 summary o! 
the material examined 
The calcaneum (excised 1949) — The specimen consist d of 
a calceaneum to which was attached a mass of tumour 
tissue (Fig. 5). The articular surfaces appeared normal 
but surrounding the posterior part of the bone and 
obscuring its outline was a mass of greyish-white material 
of cartilaginous consistency. The specimen was divided 
by vertical section, which showed soft white nodules 
of cartilaginous material surrounding the bone: on the 
under surface the cortex had been penetrated and thi 
white cartilaginous material was occupying about a third 
of the medulla 

Microscopically the tumour was composed of rather 
cellular and not fully “ adult" cartilage, and there was 
degeneration in the central parts ( Fig. 6). The cartilaginous 


hic. 4 
Metastasis in donor area of tibia, four 
years after a of cancellous ~~ mass had the appearance of growing Into the calcaneum 
ere and threading its way between the bone trabec ulae, some 
of which were in process of absorption. The artilage here was immature and some of If had 


amyxomatous appearance There was no evidence of invasion ol the small veins of the bone 


Photograph of the divided caleaneum with chondromatous tumour 


Material removed from heel before amputation (1953)--The material consisted of a mass of 
jelly-like tissue which microscopically was ¢ omposed of cartilage undergoing degeneration and 
often showing complete necrosis (Fig. 7) 

Lower half of the leg and foot (amputated 1953) The area previously occupied by th 
caleaneum was replaced by a mass of soft cartilaginous tissue (Fig. 8). Microscopically the 
cartilage varied much in appearance: some of it was of normal pattern, but much of it was 


softer with a poor matrix, and had a high cell content. It appeared to be actively growing 
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Material taken from the tinal amputation stump and from a cyst-like swelling near the line of 
excision Both of these specimens showed vascular material with a bluish chondroid matrix 
containing large numbers of spindle cells which were considered to be chondrosarcomatous, 
metastatic from the original lesion 

Specimen from part of the tina from which material for grafting had been removed —\n the space 
in the tibia from which bone for grafting had been removed there were several fairly well 
circumscribed vascular areas in which the capillaries were surrounded by spindle cells lying 
in a basophilic matrix (Figs. 9 and 10). In view of the antecedents of the case these areas 


were considered to be chondrosarcomatous 


DISCUSSION 
Phe histological problem presented by this case is a common one. In spite of well-formed 
cartilage in the original tumour, the presence of some “ plump’ cells and the fact that the 


lesion was in the caleaneum led to an opinion that the tumour was potentially malignant 


hic. 


Longitudinal section of foot after amputation 


It is indeed better to rely on the known behaviour of these tumours than on histological 
appearances unless, of course, the first biopsy shows unequivocal sarcoma. Local removal 
of the lesion is generally followed by repeated recurrences and not uncommonly the final 
result is a frank chondrosarcoma 

Geschickter and Copeland (1949) mentioned that although enchondromata of the small 
bones of the hands and feet may be curable by thorough curettage and cauterisation, this 
does not apply to the caleaneum or talus, and in these situations biopsy should be followed 
by radical resection because the tumours are easily transplanted These observations are 
much to the point in the case under discussion. Figure 8 shows the tumour widely infiltrating 
the interspaces of the bone and extirpation by curettage could hardly hope to eradicate it 
completely 

The fact that a recurrence was found in the donor area in the tibia, although so far as ts 
known separate instruments were used for this stage of the operation, illustrates the ease of 


transplantation. This risk could be avoided by removing the bone graft and closing the wound 
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before making the incision for evacuating the tumour. Looking back on this case, it would 


have been better to amputate the foot immediately the diagnosis had been verified by biopsy 


When doubt exists, amputation is the treatment of choice 

As with so many bone tumours, the role of trauma has to be considered but it is impossible 
to be dogmatic about the part, if any, which it played either in causing the original simpk 
chondroma or its malignant transformation The heel was injured twice, once in 1914 and 
again twenty-five years later. There is no evidence to show when the enchondroma of the 
caleaneum first appeared, but it was seen radiologically in 1946, seven years after the 
second injury 

Three current opinions on the relationship between trauma and bone tumours may be 
quoted, Willis (1953) wrote: “ Trauma either plays no part at all or only a very infrequent 
one in the causation of bone tumours " and “ the attitude for scientific pathologists is one of 
stringent scepticism.” Bennett (1948), writing of osteogenic sarcoma, stated: ‘’ Many tumours 
are noted soon after trauma but it is usually impossible, in a given case, to prove an etiological 
re lationship " Lichtenstein (1952) summed up his opinion as follows: “ Altogether then, even 
in occasional cases in which there seems to be a significant factor of trauma, it cannot be 
accepted without some reservation, The natural tendency toward malignant transformation 
of osteochondroma is stronger in cases of multiple than in cases of solitary osteo-cartilaginous 
exostosis.”’ In this case we must leave the matter as not proven, espee ially as the heel of all 
places is a part of the body that is normally subject to a considerable amount of trauma 
nevertheless chondroma of the caleaneum is uncommon 

Although our patient is alive and well sixteen months after the tinal amputation and the 
lungs show no radiological evidence of metastases, the prognosis must still be guarded because 


pulmonary metastases have been known to develop from this type of lesion after several years 


SUMMARY 


The characteristics of enchondromata of long bones are mentioned and the special 
features of a malignant chondroma of the caleaneum are described. The management of 


such a case 1s discussed 


We are indebted to Mr A. Reaney for the reproduction oft the radiographs ind to Mr ¢ (). Dy 
photographs of the gross specimens and for the photomicrographs 
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THE USE OF LIVELY SPLINTS IN UPPER LIMB PARALYSIS 
N. SMYTHE and C. B. WyNnN PARRY, CHESSINGTON, ENGLAND 


al Rehabil 


\ problem in the treatment of upper limb paralysis is to decide between reconstructive 
surgery and the provision of functional splints. Seddon (1952) stated: “ There is no apparatus 
for the permanent control of the wrist, elbow or shoulder which approaches in usefulnes 
what can be achieved by surgical intervention Reconstructive surgery, using a combination 
of tendon transplants and joint stabilisation, has given remarkable results in the restoration 
of a functional arm (Barr 1949, Seddon 1952 There is, neverthels i growing tendency 
te use lively splints in certain types of paralysis. Capener (1946, 1949) has deseribed a wid 
range of such splints for hand, wrist and elbow weakness, and there have been many report 
in the literature describing new and improved lively splint Highet 1942, Bunnell 1949 
Stewart 1948, Irwin and Eyler 1951, Nangle 1951, Gazeley and Dunham 1052 

There are three main indications for the use of splints in upper limb paralysi lirst 
to prevent deformity, as for example in the maintenance of the limb in the position of function 
during the acute stage of pohomyelitis and the splinting of peripheral nerve inju during 
the stage of regeneration. Second, to correct deformits in example of is typ thie 
of stretch splints for tendon and muscle contracture. Third, to replace neourave funetion 
that is permanently lost, or while recovery 1 proceeding 

Most of the splints deseribed in the literature are designed primarily to prevent or correct 
deformity Insufficient attention has been paid In Our Opinion, to the design and cde eloprme nt 
of lively splints to encourage function during the recovery stage or as a permenent replacement 
for lost muscle power 

This paper attempts to state the indications for their consideration 
reconstructive surgery. The splints that have been found useful at this Centre 


and described in detail 


ADVANTAGES OF LIVELY SPLINTS 


We consider that lively splints offer certain advantages as a permanent or semi-permanent 
solution rather than surgery. Firstly, they can be made qui kly and after a short trial period 
the patient can return to employment. In over half the cases in this series it wa ential 
for the patient to start training or to return to employment as quickly a possible Many 
could not afford the long periods in hospital and rehabilitation units necessitated by a 
comprehensive reconstructive programme, which may not be completed until many months 
or years after the original disease or injury. The longer a patient is off work under treatment 
the more difficult it is for him to return to normal life and working conditions 

secondly, lively splints by their nature offer movement, where reconstructive surgery 
can sometimes offer only stability, An example of this is when there is paralysis of biceps 
and flexion of the elbow is required but the pectoralis major is paralysed or too weak to be 
usefully transplanted. In our opinion a bone block to the elbow is not so efficient functionally 


as the lively splint described in this paper. Although lively splints may be somewhat unwieldy, 


some patients prefer the flexibility offered to the fixation produced by bone blocks and 


arthrodesis 
Thirdly, it is not unknown for reconstructive surgery to turn out rather differently from 
what was originally intended. Apart from technical factors, the after-treatment and the 


patient's full co-operation are equally important for the success of an operation. In one case 
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a lively splint added to the usefulness of reconstructive surgery. This patient had almost 
complete paralysis of the right arm. A bone block was performed to give him abduction of 
the thumb. The provision of an opponens splint enabled him to write more efficiently. It is 
sometimes difficult for patients to appreciate exactly what the results of reconstruction will be 
We have found that a splint made to imitate the results of such an operation and worn for a 
period of two to three weeks will give the patient and the doctor a fairly exact idea of the 
likely end result. In two of our patients opponens splints were worn to imitate the action of 
a transplant, and as a result the patients decided on operation, which was successfully 
carried out 

Fourthly, the patient himself may be reluctant to accept such a radical measure as 
reconstruction. Six of the patients with severe paralysis were convinced that they would 
get further recovery despite the clinical and electrical evidence to the contrary. Many more 
patients were much happier to accept lively splintage at least for the time being because, 
as one patient put it, ‘‘ one can always have one’s joint fixed, but once it is done it is done 
for good.” 

Finally, the splints are easy to make, require only the simplest materials, and are cheap 
The adjustable elbow splint, for example, costs about three shillings and the opponens splint 
only sixpence to make, There is undoubtedly a place for lively splintage during the recovery 
period or while nerve regeneration is awaited. The splints offer as near normal function as 
possible and thus help to lay down correct movement patterns. They can also provide means 
for the actual rehabilitation of muscle groups. The biceps spring provides resistance against 
which the weak triceps can work 


DESCRIPTION OF SPLINTS 
During the last eighteen months splints have been made for twenty-six patients with 
various types of upper limb paralysis. All the splints have been made in the occupational 


therapy department with the simplest of materials and at small expense. Some of the splints 


to be described may be original, but most are modifications of conventional types that we 
have found to be helpful and sometimes essential in providing efficient function 

rhe conditions for which splints were provided fall into four groups: 1) disabilities 
involving elbow alone; 2) disabilities involving elbow, wrist and hand; 3) disabilities involving 
wrist and hand; 4) disabilities involving hand alone. The causative lesions were: brachial 
plexus lesions 4; poliomyelitis 8; peripheral nerve injuries ulnar 4, median 3, radial 5; 
arthroplasty of elbow 2 


SPLINTS FOR DISABILITIES INVOLVING THE ELBOW ALONE 


Nine patients had weakness or paralysis confined to the elbow. The splints to be deseribed 
were also used for patients who had associated wrist or hand weakness, but these will be 
discussed in a later section 

In two patients, one with arthroplasty of the elbow and one whose olecranon had been 
excised, the disability was severe weakness of the triceps. In these two patients the splint 
(Fig. 1) was eventually discarded when the triceps had regained control over the elbow 
Phis splint was also used in two other patients with poliomyelitis who had weakness of both 
flexion and extension of the elbow. The primary aim was to assist them in function during 
retraining for their employment, but incidentally it also provided a convenient means of 
giving resistance to the weak triceps for its rehabilitation 

During treatment it is often necessary to support the arm in a sling. A sling has been 
devised which provides complete support for the shoulder but avoids putting extra weight 
on the cervical region (Fig. 2) 

When triceps weakness or paralysis is permanent in the presence of normal flexion of 
the elbow, a different type of splint is required (Fig. 3) rhis was designed for a patient 


rH JOURNAL OF BONE 


a 
a 
7 
ANI) JOINT URGERY 


THE | OF LIVELY SPLINTS IN UPPER LIMB PARALYSIS 593 


with severe paralysis from poliomyelitis. Both legs were completely paralysed and the only 
useful movements in the arms were flexion of the elbows and a pincer movement of the right 


Fic. 1 
Elbow splint for weak triceps. The strength of the spring is graded according to the 
strenyth of the triceps allowing the elbow to obtain full extension As the spring 
requires maximal power to effect full extension, constant use is an efficient form of 
triceps re-education 


Fic. 2 
Shoulder sling \ prece of canvas 7 inches wide and 64 inches longs 
the length of which ts from the elbow to the tip of the fingers Inte 
aluminium alloy At the other end are two buckle t either side of the hand piece, in 


from the shoulder piece Phe sling is adjustable and os useful for control of oedema of the 


finger and thumb. The absence of triceps made it impossible for him to manipulate his wheel 


chair. The splint allowed good extension of the right elbow and enabled him to move his 


chair unaided 
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was refused. A splint was made to provide supination and flexion of the elbow 
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Two patients with poliomyelitis suffered from complete paralysis of flexion of the elbow 
and weakness of triceps (grade 3 on Medical Research Council scale). The splint for these 
patients is similar to the one just described, except that the spring is attached to the anterior 


aspect of the bars and is in relation to the weight of the forearm and the power of the triceps 


Elbow extension splint \ duralumin bar with an elbow hinge 1s fitted to 

tive lateral aspect of each moulded leather cuft \ nylon thread attached to 

the bottom of the spring runs down in a groove behind the hinge to the 
hook on the forearm cutt 


hic. 4 


Elbow flexion splint This splint is the same as that illustrated in 

Figure 3 « xcept that the hooks are attached to the front of the bars 

The powell of the Spring is in re lation to the weight of the forearm and 
the power of the triceps 


(Fig. 4), The object of the splint is to bring the elbow into mid-flexion, and it enabled one 
of the patients contined to a wheel chair to move his chair unaided. The splint also offers 
resistance to the weak triceps, thereby aiding its rehabilitation 


A patient with a lesion of the brachial plexus involving C.5-6 had paralysis of abduction 


of the arm and flexion and supination of the elbow. A programme of reconstructive surgery 


The splint 
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was worn inside the jacket and the springs outside. It was constructed with the patient's 
job as telephone operator in mind and allowed him to hold the earpiece in his left hand (Fig. 5) 


A new type of spring that can be worn inside the jacket will be deseribed later 


A patient with a total brachial plexus palsy underwent extensive reconstructive surgery, 


Lively elbow flexion splint. Three 
the middle third and the inner 


third © 
inside the 


jacket thre 
patient ob as 


allowed him to « 


worn 


structed with the 
the short Spring 


Adjustable 


from the 


ww splint 
ipp r ATM pec 
piece The plint allow 


including arthrodesis of the 


shoulder and wrist 
tenodesis of the fingers 


Unfortunately the 
elbow again droppe dinto full extension 
that he should have 


bone ks to the 


elbow and thumb, and 
bone blow k at the elbow 


Wa absorbed ind the 


From the point of view of his work it was important 


means of holding his elbow fle xed was mac to allow 
the patient to fix his elbow in any position he desired (Fig. 6 
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hic. 7 

Adjustable elbow splint with lively wrist extension I hie 
extension consists of two bars with a hinge at the wrist 
\ transverse padded bar just proximal to the metacarpal 
heads upports the hand The strength of the spring 
rraded according to the treneth of the wrist 


flexor 


Uf 


hia. 
\daption to splint to prevent shoulder subluxation The adaption consists 
of a padded kidney-shaped piece of hide to which 1 


padded two straps. These 
straps fix on to buckles 


on the upper part of the elbow splint on the medial 
side. one im front and one behind \ supporting fabru 


strap passes round 
the chest from the back of the shoulder prece 


underneath the opposite arm 
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SPLINTS FOR DISABILITIES INVOLVING ELBOW, WRIST AND HAND 

Four patients had paralysis of the muscles controlling the elbow, the wrist, and extension 

of the metacarpo-phalangeal joints. Flexion of the fingers and intrinsic action of the thumb 

and fingers were powerful. The splints made for these patients included the elbow and wrist 

in one piece. The splint provided means of holding the elbow in any desired position and 
allowing the wrist to be brought into extension (Fig. 7) 

Patients with severe paralysis of the shoulder muscles in addition to weakness of the 


elbow often show partial subluxation of the shoulder. This is not only painful but a serious 


Kadial nerve splint Phe splint 1 


cept he wrist prece extend 


ind there a metal roller piece on the 


ialanyeal jount This make 


drawback to function lo combat this a pecial adaption has been fitted to the 


hig. S Phis successfully prevents subluxation and is virtually no extra weight to the 


It also provides a counter pull at the elbow against the forearm weight 


DISABILITIES INVOLVING THE WRIST AND) HAND 
hive patients had paraly sis of extensors of the wrist, fingers and thuml In three ca 
the paralysis was caused by injury to the radial nerve; all recovered fully, One was due to 
a gunshot injury of the brachial plexus which showed no recovery. The other was due to a 

] 


posterior mnterosseous palsy caused by a blow with a hockey ball I hve plint used in these 


patients is illustrated in Figure 9 
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hic. 11 
| Opponens splint \ piece of flexible rubber is moulded to enclose the 


proximal phalanx and to he across the thenar eminence in the line of action 

of the opponens muscle; this is atta hed to a cuff encircling the wrist \ 

strip of stiff hide approximately { in h wide, attached to the rubber, hes 

across the metacarpo-phalangeal joint. Tf full stability is not obtained by 
this means, a narrow strip of metal is used instead of the hide 


Fic. 12 
rhumb stabilising splint. The splint consists of a moulded leather piece on 
the extensor aspect of the metacarpo-phalange al joint and the metas arpal 
encroaching slightly on the palmar aspect of the thumb and completely 
encircling the proximal phalanx. A moulded piece of Perspex ts fitted over 
the extensor aspect of the metacarpo-phalangeal joint and the first 
metacarpal to give stability for writing 
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DISABILITIES INVOLVING THE HAND ALONE 


Lively splints have been made for five patients with ulnar nerve lesions 


Ulnar nerve lesions 
his splint prevents deformity at the metacarpo-phalangeal joints and allows full function of 


the hand, which is not permitted by the “ knuckleduster "’ type of splint. This splint is 


hic. 13 
Splint to control subluxation of the carpo-metacarpal joint of the thumb. This 
splint is like that shown in Figure 12, but the moulded mece of Perspex | 
stitched to the leather piece with a slight upward pre ire er the extensor 


aspect of the carpo-metacarpal joint, encroaching slightly on it paimar aspect 


Interim plint for paralys finwer flexors Plastic mn 
fitted over each phalanx, the terminal ring c ! 
but leaving the pad of the finger free Fach ring ha 

horizontal metal bar incorporated on the palmar surface 
thumb ts fitted with an opponen 
terminal ring cap © 


splint incorpo ad into the 


hand piece and it has a hon 4 
attached to the terminal 

bar and then through 
ont ind at the ti 


ring of each digit under 


fine ring ot the 
metacarpo-phalangeal 
hook into springs attached tive inches pre 


Expenence has proved that the terminal « 
little farther over than hown om the 


when recovery of the nerve is awaited, but it can also be used as a 


One patient using the splint for a permanent 
hie splint 


useful during the stage 
permanent splint should recovery not occur 
brachial plexus paralysis was able successfully to take a course in paint spraying 


is illustrated in Figure 10 


Weakness of the thenar muscle: 
three with median nerve lesions and three with poliomyelitis 


1x patients with paralysis of 


Splints have been made for 
Ihe aim of the 


opp sition 
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splint is to abduct, rotate and control the thumb at the metacarpo-phalangeal joint (Fig. 11) 
All six patients using this splint were able to write with the pen correctly gripped and suffered 
no restriction of thumb movement, In two patients weakness of the thenar muscles required 
a stabilising splint without the need for rotation. One of these patients had weakness of the 
flexor pollicis brevis from poliomyelitis and the splint used is illustrated in Figure 12. The 
other patient suffered from weakness of all the thenar muscles with recurrent subluxation of 
the carpo-metacarpal joint (Fig. 13) 

Paralysis of all finger flexors —A patient with paralysis of all the finger flexors from poliomyelitis 
was fitted with the splint shown in Figure 14. The splint restored a reasonable grasp 


SUMMARY 


| [he indications for the use of lively splints in upper limb paralysis instead of reconstructive 


surgery are discussed 


2. Examples of lively splints used for the elbow, wrist and hand are described and illustrated 


We wish to thank Mr H. Osmond-Clarke, C.B_E., for his encouragement and valuable advice in the preparation 
of this paper We wish to ac knowledge the he Ip of the work shops at the Medical Rehabilitation Unit, Koval 
Air Force, Collaton Cross, in making the metal hinges incorporated in some of the splints. We wish to 


thank also the Director General Medical Services, Koyal Air Force, for permission to publish this pay 
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SACRAL EXTRADURAL CYST: AN UNCOMMON CAUSE OF 
LOW BACK PAIN 


H. Scuurr. LONDON, ENGLAND 
Vaudsi 


Phe diagnosis of low back pain may be difficult, particularly if physical signs are absent 


or unusual lhe following case illustrates an unusual cause ind shows some of the 


features 
ind signs that may be expected when an extradural cyst occurs in the 


sacral region 


CASE REPORT 
\ merchant aged thirty-one 4 referred by Mr of Caleutta, had 


four years previously begun to suffer from an ache in the lower part of his back. This was 


agvravated by bending but unaftected by coughing or strain 


injury. During the next three years he was troubled, at inter 


of backache \t the end of this time he iffered an additional harp pa ni 


region which lasted for ten days lhereatter he was tree trom mptoms until two month 


before his admission, when he had a further attack lasting only one da \ radiograph taken 


at this time showed an ovoid ¢ xpansion of the vertebral canal (70 5 centimetre inn thee 
This exXpansion had resulted chiefly from 


aspects of the bodies of the upper three 


lumbo-sacral region calloping of the posterior 


icral vertebrae and of the lowest 
(of which there were six In addition the pedi le of the 
was eroded, and the ala of the 


lumbar vertebra 
ixth lumbar vertebra on the left side 


sacrum was thinned and bowed backwards (hig. | 
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These findings led to his admission to this unit. He was by then free from symptoms, 
and there were no abnormal findings on clinical examination. Lumbar puncture showed 
normal cerebrospinal fluid and pressure responses. Lumbar myelography showed that the 
lower part of the theca was attenuated and displaced backwards and to the right within the 
expanded sacral canal. Contrast medium could be seen to drip through a small orifice in the 
left side of the theea into a cystic cavity occupying the area of bone expansion (Fig. 2 
Further radiographs taken two weeks later showed that all the contrast substance had entered 
the cyst, within which it moved freely (Fig. 3 Phese findings led to a provisional diagnosis 
of sacral extradural cyst. In view of the likelihood of recurrence of the patient's symptoms, 
and because of the possibility of sphincter paralysis recorded in comparable cases in the 
literature (Larloy 1953), an exploration of the sacral region was decided upon 
Operation The laminae of the fifth and sixth lumbar vertebrae and the thinned ala of the 


upper three saeral vertebrae were exposed by a posterior midline incision and removed 


Initial myelogram with the patient erect, showing displacement of the lower end of the 
theca to the right. Below this a few drops of contrast medium have collected within 


extradural cyst 


(Mr M. A. Falconer), A sac consisting of a thin transparent membrane containing cerebrospinal 
fluid was found, occupying the greater part of the sacral canal. This sac was traversed by 
the second and third left sacral nerves, which were normal in appearance, and it had displaced 
the theca to the nght and backwards. At the origin of the dural root sleeve of the second left 
sacral nerve a small pouch of arachnoid had herniated into the eyst and cere brospinal fluid 


could be seen dripping into the eyst cavity from an opening in this pouch. The valvular nature 


of the aperture had evidently prevented the cerebrospinal fluid from returning to the 
subarachnoid space; fluid had therefore gradually accumulated and given rise to a false sac 
which had eroded and expanded the adjacent bene. In order to repair the herniation and 
close the leak in the arachnoid, the theca was opened with a posterior incision, and the 


arachnoidal sheath around the second left sacral nerve roots was divided where it entered 
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the dural sleeve. A collar of fascia was sutured around the roots at this point, thus sealing 
the opening in the dura. The posterior thecal incision was then closed. Histological examination 
of the cyst wall (Dr D. Naidoo) showed it to be composed of collagenous tibrous tissue without 
any sign of nerve fibres or ganglion cells 

Progress Recovery from the operation was satisfactory, Post-operative myelography showed 
that contrast medium would no longer pass out from the spinal theea, and that the 
displacement of its lower end was now almost corrected. A year later the patient wrote that 
he was free from back pain, although he still experienced occasional discomfort in the back 


of his legs on strenuous exercise 


DISCUSSION 


Pain similar to that described by this patient may be associated with intervertebral 


disc lesions, cauda equina tumours, spondylolisthesis, and tuberculosis of the sacro-iliae region 


as well as by sacral cysts of permeurial or extradural type. The erosion of bone seen in the 
plain radiographs made dise protrusion alone an unlikely cause of his symptoms, and there 
was no sign of spina bifida. It required myelography to elucidate the problem further; thi 
demonstrated the cystic nature of the lesion and showed that the expansion and erosion of 
bone were not due to pressure by a neoplasm 

Che pathological nature of perieurial and extradural sacral cysts requires clarification 


Ihe perineurial sacral cysts described by Tarlov (1938, 1953) occur at the junction of the 


posterior nerve root with the dorsal root ganglion, and arise in the space between perineurium 


and endoneurium,: they may be nearly solid and may contain nerve tibres and ganglion cell 
Communication with the subarachnoid space is never very free, and is usually not present 


Erosion of bone and s« paration of the vertebral pedicles rarely occurs lig. 4) 
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In our case the cyst was of the extradural type. Such cysts were first comprehensively 
reviewed by Elsberg, Dyke and Brewer (1934), who found that most of those reported had 
occurred in the mid-thoracic region in patients under twenty years of age; Cloward and 
sucy (1937) showed that the condition was frequently associated with adolescent kyphosis 
(Scheuermann’s disease). No sacral example was described until the paper by Schreiber and 
Haddad (1951) appeared; since then three other sacral examples have been reported by 
Strully and Heiser (1954) 

I xtradural cysts arise from a diverticulum of arachnoid which has herniated through a 
dural defect. All the sacral examples reported have communicated freely with the subarachnoid 


space, though with cysts at other levels this communication 


Dorsal root 


matedd cnet has usually been obliterated. The wall consists of fibrous tissue 


/ 
/ 


and may or may not be lined with arachnoid-like cells 
Sometimes, as in the case described, it may be surrounded by a 
much larger false sac produced by leakage of cerebrospinal 


fluid through a valvular opening in the true sac 
Epineurium 
Perineurium 


The origin of extradural cysts may be spontaneous or 
post-traumatic. The spontaneous variety owe their existence 
NORMAL ROOT SHEATH to a congenital failure of fusion of mesenchymal structures 

surrounding the neural tube, in which case they are a form of 
meningocoele, or they may arise (as in our case) from a defect 
in the dura mater adjacent to or at the origin of a root sheath 
Post-traumatic extradural cysts were first reported by 
Hyndman and Gerber (1946), who described cervical and lumbar 
True examples following spinal operations. One of the sacral 


extradural cysts reported by Strully and Heiser (1954) was of 
this type; their other two cases were spontaneous In origin, as 


False sac 
—_—. was our own (Fig. 4) 
: EXTRADURAL CYST Chere are no constant clinical features which allow sacral 
extradural cysts to be differentiated from perineurial sacral 


cysts or from prolapsed nucleus pulposus. The radiological 
appearances may, however, be of the utmost value in 
distinguishing them, since bone is generally expanded and 
eroded only by the extradural variety. Myelography amplifies 
the information, and if the contrast medium does not readily 
enter the cyst, late films (after at least twenty-four hours) 
should also be taken because its passage may be slow. Perineurial 


cysts do not usually communicate with the subarachnoid 


e 4 space sufficiently freely for them to be filled by the contrast 
PERINEURIAL CYST 
; substance, although small amounts may occasionally be seen 
hic. 4 to enter (Taheri, Riemenschneider and Ecker 1952, Strully 
Diagrams oF extradural and and Heiser 1954). The presence of contrast medium within 
perineurial cysts 
a sac, in conjunction with erosion of bone or widening of 
the vertebral canal, is strong evidence in favour of an extradural cyst. The case described 
showed all these features 
Most of the reported cases of extradural cyst have shown progressively increasing 
disability, despite remissions. Furthermore, if the condition is allowed to progress, sphincter 
disturbance from compression of the cauda equina is likely to follow, as has been described 
} in conjunction with the perineurial variety (Tarlovy 1953). Operation should therefore always 
J be considered since evacuation of the false sac, if one is present, followed by removal or 
; reduction of the arachnoidal sac and repair of the dural defect, has usually been followed by 
rehef of symptoms 
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SACKAL EXTRADURAL CYSI AN UNCOMMON CAUSE OF LOW BACK PAIN 


SUMMARY 


1. A case of low back pain due to a sacral extradural cyst is reported. Radiographs of the 
sacrum showed an ovoid expansion of the sacral canal Myelography and exploratory 


laminectomy revealed an extradural cyst associated with a defect in the dural root sleeve 


surrounding the second left sacral roots. Relief of symptoms followed evacuation of the cyst 


and repair ol the defect 
» The differential diagnosis of the condition, the varieties of extradural cyst, and the 


features which distinguish them from perineurial cysts are described 


This patient was under the care of Mr Murray A. Falconer, Director of the Guy's-Maudsley 
Unit, to whom I am indebted for permission to publish this report 
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OSTEOGENIC FIBROMA OF BONE 
Report of a Case 


H. J. R. Kirkpatrick and R. C. Murray, INVERNESS, SCOTLAND 
Raigmove Ho pital, Inverne 


In this paper we shall record a case of a tumour-like process affecting the vertebral 
column which, in its clinical, radiological and pathological characters resembles the lesion 
Lichtenstein (1952) designated osteogenic fibroma of bone. This is an uncommon condition 
which is liable to give rise to difficulties in diagnosis. Osteogenic fibroma is one type of a 
group of benign tumour-like processes of bone which are composed of essentially the sam« 
constituents, osteoid tissue and more or less calcified atypical bone in a matrix of highly 
vascular osteoblastic connective tissue. The members of the group present certain differences 
in respect of growth capacity and the reaction of adjacent tissues, and of their clinical and 
radiological characters (Jaffe 1935, Jaffe and Lichtenstein 1940, Lichtenstein 1952, Golding 
1954, Golding and Sissons 1954). The group includes the lesion known as osteoid osteoma 
( Jaffe 1935, Jaffe and Lichtenstein 1940, Golding 1954), osteogenic fibroma of bone (Lichtenstein 
1952, Golding and Sissons 1954), and certain rarer tumours occurring in children and young 
adults which may become more aggressive in the course of their deve lopment without becoming 


frankly malignant (Lichtenstein 1952) 


CASE REPORT 


In 1948 a boy of thirteen was admitted to the hospital with paraplegia of recent onset 
and complaining of pain in his back. About six months previously he had fallen from the 
roof of a shed, but was not aware that he had injured his back, and did not complain of pain 
until three months later. Two days before admission his legs suddenly became weak, and 
this weakness became rapidly worse 

On examination he was found to have a tender lower thoracic kyphos with soft-tissue 
thickening on both sides, especially the right. Both lower limbs were paralysed and there 
was loss of sphincter control, but no loss of sensation was demonstrated Radiographs of 
the spine (Fig. 1) showed a semi-translucent area in the right side of the ninth thoracic 
vertebra, with a suggestion of new bone formation and expansion laterally The lesion was 
apparently contined to the lamina, pedicle and transverse process, without involving the 
vertebral body. The chest was clear. The Wassermann reaction was negative, and the only 
abnormality found in the blood was an erythrocyte sedimentation rate of 43 millimetres in 
the first hour (Wintrobe’s method). This was ascribed to a urinary infection, which was 
already present 

Three days after admission sensory Impairment was noted in the lower limbs, and this 
rapidly progressed in the space of two days to complete sensory loss below the level of the 
twelfth thoracic segment 
Operation--Laminectomy was undertaken. While the muscles were being stripped from the 
spinous processes and laminae, excessive bleeding was encountered on the right side, and a 
soft haemorrhagic tumour-like mass was found to be protruding between the laminae of the 
eghth and ninth thoracic vertebrae. Closer inspection showed actual invasion of these 
laminae. Laminectomy was proceeded with and as much of the tumour as possible was 
removed, The dura, which was seriously compressed but not actually invaded so far as could 
be seen, was not opened, The origin of the tumour was not ascertained, but it was thought 
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that it possibly arose in the pedicle, and from its naked-eye appearance the tumour was 
considered to be almost certainly malignant, After operation the boy was nursed on a plaster 
bed, and the spinal lesion was treated by x-ray therapy 
Progress Ten weeks after operation radiographs showed lateral expansion of the tumour and 
well marked ossification throughout (Fig. 2). The clinical condition remained unchanged 
and with the gloomiest of prognosis he was allowed home, where his mother continued to 
nurse him on the plaster bed 

After a few months he began to show signs of recovery of cord function, and as his general 
condition continued to be good he was readmitted to hospital. At that time both lower limbs 
were very spastic, but he had regained a little voluntary control of feet and knees, sensory 
loss had diminished in extent and degree, and he was no longer incontinent of faeces 
Radiographs now showed the spinal lesion to be sclerosed with sharply outlined borders, and 


bulging quite far to the right of the vertebral body 


Figure 4—Cellular connective tissue showing active differentiation into irregular bands of osteoid 


tissue. ( ~ 55.) Figure 5 Cellular connective tissue showing differentiation into irregular bands of osteoid 
tissue No notable degree of cytological irregularity. ( 140) 


After a second course of radiotherapy to the spine, every effort was made to rehabilitate 
him so far as possible by physiotherapy, neurectomies and braces, and after three years he 


was able to walk with elbow crutches and without calipers. Radiographs showed progressive 


ossification of the spinal lesion (Fig. 3). When he was last seen seven years after the onset 
of symptoms he remained in good general health, and there was no clinical or radiological! 
evidence of metastases 

Pathological examination of excised material — [he material consisted of tumour tissu: 
and pieces of adjacent bone. Macroscopically, the tumour tissue was soft, haemorrhagic and 
“gritty to the touch. A little soft tissue, similar in character, was attached to the pieces 
of bone 

Histological examination Tumour tissue: this consisted of highly cellular and vascular 
connective tissue mixed with recent blood-clot. In many parts of this cellular tissue active 
differentiation into irregular areas and bands of osteoid tissue was in progress (Figs. 4 and 5 


In other parts the cellularity was more marked and differentiation much more irregular, and 
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in such areas there was often a deposition of calcium salts on highly irregular spicules of bone 
Fig. 6 Scattered throughout the tissue osteoclasts were present in moderate numbers 


Figs. 4, 8 and 9). Mitoses were present but they were not numerous 


Pieces of adjacent bone: this consisted chiefly of normal bone (Fig. 7), some of which 


was newly formed. At parts of the inner surface of the bone and extending into the cancellou 


spaces, there were plaques of cellular osteoblastic tissue similar in character to the tumour 
| 


tissue (Figs. 8S and 9 
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DISCUSSION 

At the time of the surgical exploration diagnosis in this case was difficult. At operation 
the lesion appeared to be a tumour invading bone and probably malignant. Microscopic 
examination of the material suggested either an osteogenic sarcoma or active and disorderly 
osseous granulation tissue. Although there was clear evidence of invasion of bone, the stromal 
cells did not exhibit the degree of cytological irregularity to be expected in osteogenic sarcoma, 
and mitoses were not numerous. On the other hand, there was no apparent explanation of 
the presence of osseous granulation tissue. From the subsequent history of the patient it 
seems clear that the lesion was not an osteogenic sarcoma. The radiographic appearances 
did not suggest giant-cell tumour of bone, and the histology of the biopsy material was 
quite unlike giant-cell tumour 

Phe diagnosis of osteogenic fibroma in this case depends on the absence of any discoverable 
lesion to explain the presence of osseous granulation tissue, on the clinical course which 
excludes osteogenic sarcoma, and on the similarity of the clinical, radiographic and pathological 
features to those in other recorded cases of osteogenic fibroma (Lichtenstein 1952, Golding 
and Sissons 1954) 

As indicated above, osteogenic fibroma of bone is one type of a group of benign 
osteoblastic tumour-like processes of bone (Lichtenstein 1952). The Scop and status of the 
whole group, and the relationship, if any, between the members of the group are not yet 
clearly detined 

Osteoid osteoma was formerly regarded as a chronic inflammatory process of bone, and 
still is so regarded by some observers (Brailsford 1942). Jaffe (1935), who made a careful 
study of the lesion, concluded that it is a benign tumour of bone, and this view has now 
gained fairly wide acceptance (Jaffe and Lichtenstein 1940, Jackson ef al. 1949, Golding 1954 
As pointed out by Coley (1949) and Willis (1953), however, the status of the lesion is still 
debatable 

In some respects osteoid osteoma and osteogenic fibroma present a close similarity, but 
Lichtenstein (1952) and Golding and Sissons (1954) believed that the two processes wert 
different. In two cases classified as osteogenic fibroma by Golding and Sissons (1954), in both 
of which the lesion oceurred in the vertebral column, these authors found that the lesions 
differed from osteoid osteoma in several respects. They did not cause the severe pain 
characteristic of osteoid osteoma, and they were considerably larger and showed progressive 
enlargement with compression of adjacent soft tissues. These features, with the absence of a 
zone of sclerosis surrounding the lesion, resulted in a totally different radiographic appearance 
Pathologically, Golding and Sissons (1954) found in the lesions of osteogenic fibroma. the 
same tissue components as in osteoid osteoma, but the proportions of each and = their 
arrangement were different. In particular, the continuous network of bone and osteoid tissu 
which make up the “ nidus " of osteoid osteoma was absent, and there was much more fibrous 
tissue. In the case reported here the clinical, radiographic and pathological features resemble 
those of osteogenic fibroma. Pathologically, the structure of the material was distinctly more 
irregular and imperfectly differentiated than is usual in the “ nidus"’ of osteoid osteoma, and 
there was no dense sclerosis of bone adjacent to the tumour-like tissue 

There seems to be a close relationship between osteogenic fibroma of bone and the 
histologically similar but rare tumours referred to by Lichtenstein (1952) as benign osteoid 
tissue-forming tumours of bone. These tumours occur in children and young adults, show a 
predilec tion for the bones of the hand and foot, and may become aggressive in the course of 
thei development “and yet fall short of being osteogenic sarcoma.’ 

From our studies of the literature and of the case recorded above, we incline to the view 
that the lesion desenbed is a benign neoplasm rather than a manifestation of bone dysplasia 
and we have accordingly employed the designation osteogenic fibroma of bone. But it is clear 
that more studies of similar cases are required to establish the true nature of the condition 
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SELECTIVE CONTRACTURE OF THE FLEXOR DIGITORUM SUBLIMIS 
MUSCLE TO THE RING FINGER 


I. K. MIKHAIL 
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A twenty-two years old girl complained of progressive inability to extend the ring finger 
of the right hand for one year. The condition started with pain in the region of the right 
elbow, extending two or three inches below the medial epicondyle. The pain subsided within 
a few weeks but the patient developed a flexion contracture of the right ring finger, which 
could be extended only on full flexion of the wrist. There was no history of injury or of 
other illness 

On examination, the only remarkable findings were in the right ring finger and forearm 
With the wrist in the mid-position the patient could not extend the ring finger beyond 
ow degrees at the middle inte rphalangeal joint (Fig 1), although the other fingers could be 
extended fully. Extension of the ring finger by passive movement could be accomplished 
only when the wrist was completely flexed, and at the same time a tense cord-like elevation 
was felt in the forearm between the medial epicondyle and the wrist which relaxed completely 
when the ring finger was allowed to flex 

Phe position of the distal interphalangeal joint was not altered even when the wrist joint 


was fully extended, although this movement caused acute flexion of the proximal 


hic. 1 


Condition before operation 


interphalangeal joint. There was no radiographic evidence of abnormality in the elbow joint 
and routine blood studies and urine examination were normal. A diagnosis was made of 


chronic myositis with fibrosis of the flexor digitorum sublimis muscle to the ring finger 


Operation Under local anaesthesia the proximal third of the cord-like structure in the 


forearm was exposed, this being facilitated by keeping pressure on the finger to produce 
tension, The cord-like structure was found to be part of the flexor digitorum sublimis musck 


it was severed with the scalpel. The tinger could then be extended easily to the same degree 
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SELECTIVE CONTRACTURE OF THE FLEXOR DIGITORUM SUBLIMIS MUSCLE OF THE RING FINGER 613 


as the other fingers (Fig. 2 ‘ the contracted tissue was resected and sent for 
pathological examination 
Histological examination showed dense collagenous connective tissue with many 


fibroblast like nue let Only d few striated mus le fibres were seen Most ol this section showed 


elongated 


dense collagenous tissue resembling tendon 
Progress The patient regained full function of the finger. So far there has been no recurrence 


of deformity and no involvement of other muscles 


bic. 2 


After division of contracted sublimis muscle 


Comment The nature of this case is obseurt Localised contracture of one part of the 
group of forearm muscles has sometimes been observed in Dupuytren’s contracture More 


probably the changes here represent a fibrositis, and the origin might have been a faseiiti 


and epicondylitis such as occurs in tennis elbow in the origin of the extensor muscles, Thi 


pathology of inflammation of the fascia and of the adjacent origin of the flexor group of 
muscles of the forearm led to fibrosis of the rest of the muscle fibres to the ring finger. The 
sele ectivity of the proc ess to one lo« alise d group ol fibre 5 Is the interesting phe nomenon tor 


which reason this case is reported 
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RUPTURE OF THE AORTA COMPLICATING TUBERCULOSIS 
OF THE SPINE 


I. V. Simpson and B. G. GROBBELAAR, JOHANNESBURG, SOUTH AFRICA 
From Baragwanath Hospital and the South African Institute for Medical Research 


In a review of the literature von Zalka (1924) found thirty-three cases of tuberculosis of 
the aorta, to which he added two of his own. Of these, eighteen were secondary to miliary 
tuberculosis and seventeen were due to direct spread from surrounding structures — ten from 
nehbouring lymphatic glands, three from tuberculous caries of the spine, one from a 
tuberculous pericarditis, one from a lung, one from either lung or spine, and one from an 
undetermined origin, The demonstration of acid-fast bacilli in the aortic lesion was reported 
in only three instances of direct extension 

Somerville and Wishart (1948) reported two cases of rupture of the aorta secondary te 


spinal tuberculosis. In one case it seems likely that the rupture was due to perforation of 


the aorta by a tuberculous rib. In the second case the final diagnosis was in doubt because 
the specimen was lost 
CASE REPORT 
A Bantu man aged fifty-five was admitted to hospital with a painful swelling on his back, 
which had been present for two months. It had gradually increased in size. Eight years 
previously he had sustained an injury to the lumbar spine, for which he had had a spinal fusion 
Examination revealed an oval, tender, fluc 


tuant swelling 7°5 1O-Ocentimetres in size to the 
left of the mid-line opposite thoracic spines 6 to 12 
A lumbar gibbus and a well healed paravertebral 
incision were also present. There was complete 
immobility of the lumbar spine arid limited mob 
ility of the thoracic spine. On spinal percussion 
there was no localised tenderness. Further clinical 
examination revealed no other abnormality. The 
swelling was diagnosed as a cold abscess and 
aspirated, 400 millilitres of pus being withdrawn 
Investigations The pus was sent for bacterio 
logical investigation Acid-fast) bacilli were 
isolated. Routine Vi, H and O agglutinations 
were carried out with negative results. The 
erythrocyte sedimentation rate was 29 milli 
metres in the first hour. Radiographs showed an 
old healed tuberculous lesion of L.2 4 vertebral 
bodies, with solid fusion posteriorly (Fig. 1) 
There was a paravertebral shadow to the left 
side of the column in the lower thoracic region 
and a doubtful lesion between the tenth and 
eleventh thoracic vertebrae (Fig. 2). Penetrating 
views of the mediastinum, and routine chest 
views gave no further information, apart from 


Lumbar spine showing an old healed tuberculous 
lesion of L.2-4, with solid fusion posteriorly showing pleural thickening on the left side 
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RUPTURE OF THE AORTA COMPLICATING TUBERCULOSIS OF THE SPINI Oly 
Progress The patient was treated by streptomycin, para-amino salicvlic acid and tsonicotinu 
acid hydrazide without any effect on the temperature, which ¢ ontinued to swing. The 


abs« css 


had to be aspirated repeatedly. Four weeks after admission the patient complained of severe 


pain in the epigastrium, aggravated by meals Three weeks later the patient suddenly 
collapsed and died 


Phoracic spine showing paravertebral shadow and on land 


hia. 3 


dge of rupture aol Haematoxylin and eo 


Post-mortem examination—-At necropsy there was a large left sided paravertebral absee 


extending from thoracic vertebrae 6 to 12. The left pleural cavity contained three pints of 
blood and blood-clot, the lung being collapse d against the mediastinum, There was a circular 
rupture in the posterior wall of the aorta at the level of the twelfth thoracic vertebra. Thi 


rent had smooth rolled edges (Fig. 3), and was in communication with the left pleural cavity 
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fenth thoracic vertebra showing a le with a central! Langhan’s type giant cell 
a Haematoxylin and eosin 120 
: 
a 7 Wall of the aorta in the region of the rapture owing anghan’s type giant cell. (Haematoxylis 


RUPTURE OF THE AORTA COMPLICATING TUBERCULOSIS OF THE SPINI O17 


and with a mass of blood clot which had disrupted the deep paravertebral muscles on the 
left side. The ventral surfaces of the last tive thoracic and first lumbar vertebrae were irregular 
and necrotic, Section of the kyphotic lumbar spine showed it to consist of cancellous bone 
with solid fusion of the involved vertebrae 

Histological examination of the wall of the paravertebral abscess, the tenth thoraci 
vertebra (Fig. 4) and the wall of the aorta in the region of the rupture hig. 5) showed the 
typical features of tuberculosis. Acid-fast bacilli were demonstrated in the sections from. the 
aorta (Fig. 6). Numerous small, translucent white, pin-head nodules were scattered throughout 
the lungs, kidneys, liver and spleen. On microscopic examination these proved to be miliary 
tubercles 


bia 


Wall of aorta in the region « rupture 


COMMENT 

Phe old lumbar lesion appeared inactive radiologically, and this was confirmed at necropsy 

It was therefore considered that the paravertebral abscess did not arise from the lumbar 
spine but was in fact secondary to a new focus of infection in the lower thoracic region 
3 The pathology of the vertebrae was proved on microscopy to be tuberculous 
$4. The demonstration of acid-fast bacilli in the wall of the aorta adjacent to the rupture 
confirmed the existence of a tuberculous aortitis 
5. It seems probable that the rupture into the paravertebral muscles was coincident with the 
onset of the acute abdominal pain. The sudden death three weeks later was the result of 


extension and rupture of this false aneurysm into the left pleural cavity 
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FATIGUE FRACTURES OF THE ULNA 
Davip L. Evans, Lonpon, ENGLAND 


the Institute of Orthopaedu Roval National Orthopaedic Hospital 


Fatigue fractures are rare in the upper limb. Hartley (1943) stated that fatigue fractures 
occurred as rarities in the humerus in javelin, discus and grenade throwers, and had been 
reported in the ulna in diggers. No reference to these can be traced. Two cases of fatigue 
fracture of the ulna were recorded by Troell, Lauritzen and Moller (1941), and Kitchin (1948 
described another case. No other reference to fatigue fracture of the ulna has been diseove red 


in the literature. Two cases are now reported 


CASE REPORTS 


Case 1 A right handed farm labourer, aged thirty and of average intelligence complained 
of a painless swelling of the left forearm. One year before, while lifting sacks of oats weighing 


about one and a half hundredweight, he experienced pain in his left wrist. Ase ribing it to a 


Fic. 2 hia. 3 


Case 1. Figure 1 Photograph showing the fusiform swelling of the left ulna, Figure 2 Initial radiograph 
ihteen months after 


one year after the fracture Non-union ws established Figure 3 Radiograph « 
operation. The fracture is soundly consolidated 


sprain he continued to work, The discomfort lasted only a few days, during which he wore 
a leather wrist strap. After this he was only aware that the left wrist ac hed a little when 
lifting heavy loads, which he continued to do. Three months later he noticed a painless 
swelling of his left forearm, which he ignored. Six months later, while off work with a cold, 
he happened to show his doctor his forearm, and thus was referred to hospital. At no time 
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had he had any pain in the forearm, though he had been doing heavy farm work throughout 


There was no relevant past history. His general health had always been excellent, and he 
had served for five years in the army during the war in category Al 
On examination there was a fusiform, bony hard swelling just proximal to the middk 


of and continuous with the shaft of the left ulna (Fig. 1). There was no oedema or increase in 


4 Initial ra 
tole bigure 


well marked callu 


temperature at this site, and the skin and underlying muscles moved freely over the swelling 
Movements of the left wrist, elbow and radio-ulnar joints were full and painle lhere wer 
no enlarged regional lymphatic glands. All other systems wer normal. The blood chemuistr 
was normal. The Wassermann and Kahn reactions were negative 

Radiographs showed a pseudarthrosis im the middle of the shaft of the left ulna with 
much ensheathing new bone (Fig. 2 Phere was sclerosis in both fragments, espe y the 
upper Radiographs of the remainder of the skeleton were normal 

At operation the ulnar shaft was exposed and an ununited fracture confirmed. Cortical 
bone was removed to leave a level platform, and an onlay tilial graft ecured in position 
across the fracture with four screws Phe arm was not further immobilised Histology of 
the bone removed was normal. Two months after operation he resumed his tull farm work 
\ little initial aching of the wrist soon ceased, and at no time did he have any pain at the 
fracture site 

One year later he was working full time, with no symptoms except an occasional ache 
in his wrist Examination did not reveal any change All joint movemen were full 
Radiographs showed the graft well incorporated. There was some further evidence of selero 


at the fracture site, and as vet little evidence of endosteal repair. He continued at work 
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When last examined eighteen months after operation he had no symptoms. Clinically 


the forearm was unchanged. Radiographs showed the fracture to be soundly consolidated 
(ig. 3) 
Case 2A right-handed cook, aged fifty-six, experienced sudden pain in the left forearm 


while lifting a heavy saucepan. She continued at work. One week later, while cutting up 
some food, she felt a cracking sensation in the Jeft forearm. The forearm became painful 
and swollen and she was referred to hospital 

On examination there were tenderness and swelling over the distal third of the left ulna, 
and pain on movements. Radiographs showed a transverse fissure fracture of the lower third 
of the left ulna with no displacement (Fig. 4). All other investigations were normal 

An above-elbow plaster was applied. After nine weeks’ immobilisation there was still 
some swelling and a little tenderness at the fracture site. Radiographs showed marked callus 
formation (Fig. 5). Immobilisation was continued for a total period of three months. When 
last examined, four months from the date of onset, she had no symptoms, and there were 


no abnormal physical signs. Radiographs showed the fracture well united (Fig. 6 


REVIEW OF PREVIOUSLY REPORTED CASES 

lroell, Lauritzen and Moller (i941) deseribed two cases Ihe first occurred in a girl 
aged sixteen while she was hfting a burden of hay on a pitchfork. She experienced a sudden 
stab of pain in the left forearm, She continued working for eleven days. Later the arm became 
swollen and tender. Radiographs three weeks later revealed a fracture of the left ulnar 
diaphysis ‘in the way of recovery, with pronounced callus formation.”’ This was reported 
healed in five months 

The second case occurred in a girl, aged sixteen, under similar circumstances, while she 
was pitching hay into a barn loft. She experienced sudden pain in the right forearm. The 
arm was swollen and ached the same evening. She continued working for sixteen days 
Radiographs showed a fracture of the right ulnar diaphysis ‘ with excess callus formation 
This was reported healed in eight weeks 

In neither case was the exact site of fracture or the method of treatment recorded 

Kitchin's (1948) case occurred in the middle of the shaft of the left ulna, in a healthy 
right-handed farm labourer aged twenty. Pain in the forearm had started three weeks before 
he was seen, while he was carting forkloads of stable manure. The pain did not prevent 
him from continuing at work. Examination revealed a fusiform swelling of the middle 
third of the left ulna, with heat, tenderness and slight oedema There was a full range of 
elbow movement. Radiographs showed a fracture of the midshaft of the ulna, with considerable 
callus and a per steal reaction extending upwards and downwards along the greater part 
of the diaphysis. He was treated in a plaster for ten weeks and resumed light work at four 


months. The fracture was soundly consolidated at fourteen months 


DISCUSSION 


The similarity between Case | and the previously reported cases is striking kach 
fracture occurred in a young healthy person engaged in farm work. In three cases this entailed 
lifting heavy loads of manure or hay on a fork, and in the fourth lifting heavy sacks of oats 
In three cases, though pain was present at the fracture site, the patients were able to continu 
working for periods up to three weeks, and in Case | pain was so conspicuously absent that 
it was nine months before the patient sought medical advice 

In two cases the fracture occurred in the left ulna of mght-handed men. In the other 
two cases, one occurred in the left and one in the right ulna, no mention being made of the 
master hand. In Kitchin’s case “ the left forearm supported both the downward thrust of 
the right hand and the pull of the resisting load,” and in my Case | both forearms supperted 
the weight of a considerable load. In each case the position of the forearm at the time of 


620 
4 
| 
{ 
4 
: 
= 


FATIGUE FRACTURES OF THE ULNA 


strain was that of full supination with the elbow 
flexed to about a right angle Ihus in each case the 
weight was taken approximately at right angles to 
the ulnar shaft 

From the similarity of the history and clinical 
findings it seems probable that the mechanism of 
injury in Troell, Lauritzen and Mdller’s cases was 
the same. If so, then one must assume that in the 
case with the right ulnar fracture, the patient was 


left handed Unfortunately this was not recorded 


In my Case 2 the fracture occurred in an oldet 
patient. The position of the upper limb at the time 
of fracture is not known, It seems possible that 
in lifting a heavy saucepan the forearm would be 
similarly supinate d and the elbow flexed 


The site of fracture in Kitchin's case and in 


Case | was just proximal to the middle of the shaft 
of the ulna and about one inch distal to the usual site 
of entry of the nutnment artery \t this point the 
ulna shaft is at its widest because the interosseous 
ridge is well marked. In Case 2 the fracture occurred 
in the lower third of the ulna at a site where the 
shaft is at its narrowest 

At both these sites there is a well) marked 


change in cross-sectional shape of the ulnar shaft 


(Fig.7). This may be a potential source of weakness 


a 
a 


Nevertheless there does not appear to be any 
significant alteration in the ratio of compact to 
cancellous bone at these sites, as measured on 
serial sections 

The fatigue fracture of the metatarsal is ‘ ae fracture 
commonly called a “ march” fracture Burrows 
1948) labelled the low tibular fracture a “ running fracture and the high tibular fracture a 


‘jump " fracture. The ulnar fatigue fracture appears to be a“ lifting “ fracture 


SUMMARY 
| Iwo cases of fatigue fracture of the ulna are re ported 
2. Three cases previously reported are reviewed and a striking similarity with one of the 
prese nt cases is noted 


3. In all cases the mechanism of injury appears to have been the same 
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OS ODONTOIDEUM 
A Congenital Abnormality of the Axis: Case Report 


FLEMMING and C. J. Hopson, Lonpon, ENGLAND 


From University College H pital, London 


Congenital abnormalities of the axis have long been known but are not often deseribed 
Their frequency is unknown, for unless symptoms demand a radiographic examination of 
the cervical spine they pass unnoticed. In the case described, symptoms led to radiographic 
examination of the neck, but it seems likely that the appearances discovered were irrelevant 
to the symptoms and signs 

The odontoid process at birth is separated from the body of the axis by cartilage I he 
process begins to fuse with the body in the fourth year of life, but some cartilage remains 
at the centre of the process until an advanced age Sometimes the odontoid process fails to 
che velop at all: this anomaly has been described by Roberts (1933), Weiler (1942), Scannell 
(1945) and Stiefel (1950), both with and without symptoms of atlanto-axial subluxation 
lhe proce ss may be ossifi d but ck tic hed, forming an os odontoide um [his anomaly has been 
rarely deseribed, It is mentioned in older anatomy text-books, and Nievergelt (1948) described 


a number of examples and gave references to more. The case here reported seems to be another 


Plain radiographs of cervical spine 


CASE REPORT 
A man aged fifty-five fell down at home “in a faint He could not remember the 
episode clearly He recovered quickly and came to hospital. He vomited soon after arrival 
He gave a history of a somewhat similar attack of “ fainting '’ some years before. He was 
admitted under a physician, Complete clinical examination revealed no abnormality except 
some bruising of the back of his head but there were no signs suggestive of bone damage or 


of injury to the brain or spinal cord. He was discharged tive days later 
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He did not attend hospital again for four months, when he complained of general 


symptoms of fatigue and some pain in the shoulders. It was noted that he had some pain 


on neck flexion, but no other signs were observed. Radiographs of the cervical spine (Fig. | 


appeared to show a subluxation of the atlanto-axial articulation. He was referred f in 


orthopae di opinion 


\ntero-posterior and on raj 
Clinical examination of the neck showed no abnormality. He could move his head treel 
and painlessly in all directions. No abnormalities were found in the nervous system I hie 
houlder regions and could not 


symptoms in the neck were contined to the lower cervical and 


in any way be related to disturbance in the upper part of the spinal cord or to the upper 
cerry ical roots 
Fomography was subsequently carried out and showed an entirely separate odontoid 


process displaced upwards and forwards from the body of the x! urrounded by what 


ared to be a smooth cortex 


COMMENT 


It is hard to beheve that the eparation of the odontoid process Wa due to a fracture 


to sugvest a serious cervical bone 


four months old, especially as at no time were there sign 


the relative instability of the atlanto-axial joint was respon 


lesion It may be that 
light neck symptoms after the fall, or for both 


either for the fainting '° episode, or for the 
That is a matter for speculation: what seems more certain is that this is an example of an 


os odontoideum. On that assumption, no treatment was advised 
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MULTIPLE PSEUDO-CYSTIC TUBERCULOSIS OF BONE 


Report of a Case 


L. and W. B YouNnG, MALAYA 


Multiple pseudo-cyst formation 1s an uncommon manifestation of skeletal tuberculosis 
Confusion has been caused by the failure to differentiate between this form of osseous 
tuberculosis, the solitary foci of diaphysial tuberculous osteitis, tuberculous da tvlitis, and 


the bone lesions of sarcoidosis 


Chis confusion has largely been due to Jiingling (1920, 1928) who, believing them to be 


the name osteitis tuberculosa multiplex cystica (afterwards 


of tuberculous etiology, gave 
to the lesions he found in the 


changed to cystoides to indicate their pseudo-cystic nature) 


smal! bones of the hands and feet in certain cases of sarcoidosis. Since then cases of tuberculous 


cystic bone disease with lesions quite unlike those associated with sarcoidosis have been 


given the eponymous title or described as examples of osteitis tuberculosa multiplex cystica 


or cystoides 
(his anomaly has not passed unnoticed, for Ellis (1940), Sweet and Abramson (1941 
Golding (1950), Alexander and Mansuy (1950). and Komins (1952), among others, have drawn 


attention to it. That confusion still exists, however, is shown in a recent paper by Girdwood 
(1953) in which an atypical case of tuberculous dactylitis was described as an example of 


Jiingling’s disease 

Komins (1952) has attempted to clear up the muddle in the early literature. He accepted 
thirty-one cases of multiple cystu tuberculosis of bone in childhood from the English literature 
reported three more of his own, and suggested that the bone lesions of sarcoidosis should be 
called osteitis multiplex sarcoidosa 

Additional cases have since been reported by 
Murray described the characteristic features, of which the most important were: the 


predilection for ¢ hildhood: the tendency for the lesions to affect the long bones symmetrically 


De Pape (1954) and by Murray (1954 


and simultaneously and to progress and regress in harmony; the rarity of joint involvement 


and the favourable prognosis if it did occur: the lack of early bone reaction with later cortical 


expansion and fusiform enlargement, and the frequent occurrence Of sinuses without 


sequestrum formation 
to be reported agrees with these criteria and demonstrates the etlect 


‘ 


Ihe case 


streptomycin on this type of bone tuberculosis 


CASE REPORT 
ed three years was admitted to hospital with a four months’ history of 
foot and both forearms All the sinuses had 


\ Chinese boy ag 
discharging sinuses in the right orbit, the left 


been preceded by painless swellings which had either broken down spontaneously or had 


failed to heal after incision He was the only child of intelligent healthy parents of good 


social standing. He had not suffered from any serious iliness before, and there was no history 


of contact with tuberculosis 

Clinical examination He was a healthy looking child, normal in size for his age I hie 
temperature and pulse were normal Phere were painless, fusiform bony swellings of the 
distal ends of both forearms, with two sinuses on the left wrist and one on the nmght There 


was a swelling of the distal part of the left foot with two sinuses. There was a sinus involving 


the upper eyelid, at the outer canthus of the right eye 
air entry and dullness on percussion at the night apex 


On examination of the chest there 


was diminution ol 
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Radiological examination — A radiograph of the chest (Fig. 1) showed collapse and consolidation 


of the nght upper lobe, with enlargement of the hilar lymph nodes; the appearances were 


typical of a primary tuberculous complex. There was a destructive lesion of oval shape in the 
posterior part of the right sixth nb. The radiographs of the forearms demonstrated multiple 
cyst-like lesions. The areas of destruction were oval, with regular, clearly defined margins 
lhere was cortical expansion and in some areas fusiform enlargement of the bone with a 
little subperiosteal new bone formation (Figs. 2 and 3 

Radiological examination of the remainder of the skeleton revealed similar lesions in 
many of the bones (Figs. 4 to 12) 

A diagrammatic representation of the radiological findings (Fig. 13) indicates the tendency 
for the lesions to be symmetrically and centrifugally situated with reference to the axial 
skeleton and for the distal parts of the limbs to be affected 


Kadiog raph ot hest on admission 


Investigation The Mantoux test was strongly positive with millilitre of old 
tuberculin. The Kahn test was negative. The serum calcium was 95 milligrams per cent, and 
serum protein 7*3 grammes percent. The albumen-globulin ratio was normal, The erythrocyte 
sedimentation rate was 20 millimetres in the first hour (Westergren 

Sputum was not available, but repeated examinations of gastric washings and faeces were 
negative for acid-fast bacilh. Curettage of the sinuses and culture of the scrapings, on two 
occasion gave a poor vrowth of st iphiy lococcus aureus No fungus was grown, and direct 
smear and culture were negative for acid-fast bacilh 
Biopsy from night ulna The naked eye appearance was that of a soft granuloma which 
shelled out of the bone with ease, leaving a smooth cavity [here was no pus or caseou 
material. Culture of the specimen yielded no acid-fast bacilli or other organism 

the specimen consisted of inflammatory granulation tissue replacing bone 

and bone marrow. Numerou ultinucleated giant cells were | nt and the inflammatory 


tl ] \ studded with i number ot characteristi til rele each consisting of viant cell 
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L. CLINTON-THOMAS AND W. B. YOUNG 
epithelioid cells and fibroblasts Occasionally areas of caseation were present in_ the 
inflammatory tissue (Figs. 14 and 15). Although acid-fast bacilli were not demonstrated in 
the section the histological evidence of tuberculosis was very strong (Dr H. A. Sissons 
Treatment and subsequent progres Streptomycin (grammes 4 daily) and para-amino salicy ly 
acid (grammes 6 daily) were given for 100 days The forearms and left lower leg were 
immobilised in light plaster splints. The child never looked 
ill and at no time had a cough. His appetite was good 
and he gained weight satisfactorily. The temperature and 
pulse remained normal, The erythrocyte sedimentation rate 
fell to 10 millimetres hour two weeks after treatment had 
begun and thereafter remained below 5 millimetres hour 

Three weeks after treatment by streptomycin was 
begun the sinuses began to heal; that in the orbit was 
healed at one month and the remainder were healed in 
two months 

Radiological examination of the skeleton three months 
after admission and shortly before the child's discharge 
from hospital Pave ey idence that a considerable ce gree ol 
healing had already taken place 

\ further radiological examination seven months later 
showed that all the affected bones had regained the 
normal shape and that bone texture in most sites had 
resumed its normal appearance 

Radiographs of the right forearm taken at these times 
illustrate the process of healing (Figs. 3 and 4 

Ihe child's general condition remains good, but a 
recent radiograph of the lungs still shows partial atelectasis 
of the right upper lobe 


DISCUSSION 


hic. Despite the failure to isolate mycobacterium 
Diagram eee tuberculosis from the sputum, stomach, faeces or one ot 
the bony lesions, the radiographic appearance of the lungs 
thr positive Mantoux reaction, the histological findings and the rapid disappearance of the 
bony lesions under streptomycin therapy are almost conclusive evidence of a tuberculous 
etiology in this case 
Most of the recorded cases of multiple pseudo-cystic tuberculosis of bone affectin 
children (Table I) have occurred in under-nourished coloured infants in tropical or semi 
tropical countries, but in our experience the usual case of skeletal tuberculosis in these region 
in no way differs from that found in more temperate and socially advanced parts of th 
world, and the child in this case showed no evidence of malnutrition 
Although analysis of the recorded cases shows that a number of children died of generalised 
tuberculosis the relatively benign character of multiple pseudo-cystic tuberculosis of bone 
the tendency to spontaneous regression and the rarity of joint involvement with a favourabl 
prognosis i if does occur, have been noticed by several observers. It is indeed a striking 
feature that such widely disseminated disease may cause so little constitutional disturbanes 
and heal leaving so little evidence 
In pseudo-cystic tuberculosis of the bone the widespread distribution of the lesions, their 
simultaneous onset and the similarity of their radiographic appearances are evidence ot 
haematogenous dissemination over a short time 


It is tempting to suppose that the organism in these cases might have a lowered virulence 
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or be of a different type, but in cases in which there has been bacteriological proof the org 


has not shown cultural or morphological differences and animal inoculation has 


demonstrated any altered virulence 

Any explanation of this uncommon form of skeletal tuberculosis must inevitably be a 
but we believe that a possible solution may be found in a study of the time 
It is difficult to prove in 


pure hypothe SI 
relationship of the initial bacillaemia to the primary lung lesion 
man that bacillaemia is a regular feature of a primary infection, but it is a constant finding 
in animal experiments (Wilson 1933), and in all reported necropsies in early cases of primary 
complex tubercles have been found widely distributed throughout the body 

According to Wallgren (1948) there is an interval of five or six weeks between the primary 
infection and the development of hypersensitivity to tuberculin. The usual lesion of bon: and 
joint tuberculosis occurs after the establishment of an allergic state 

If on rare occasions the bacillaemia should occur before the development of tuberculin 
sensitivity and bacilli were able to gain a foothold in the bones with sparing of other more 
vital organs, it is reasonable to suppose that the response might be quite different from that 
found after allergy had developed, and that the subsequent pattern and progress of the 
disease might be substantially altered 

SUMMARY 

1. A case of multiple pseudo-cystic tuberculosis of bone presenting as a generalised disease 
of the skeleton in a child is reported 
2 The re sponse to streptomycin and para-amino salicylic acid is shown 


3. A possible explanation of the « tiology of this rare disease is suggested 


We wish to express our thanks to Dr Camphe ll Golding of the Royal National Orth« 
and to Dr H \ ot the 


for his help and advice ISSOTIS same hospital, for the histologicé 


photomicrographs 
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ORTHOPAEDIC PROBLEMS OF HEREDITARY SENSORY NEUROPATHY 


LEON Irvine H. HELLER and J. G. Petrie, MONTREAL, CANADA 


From the Department of Surgery, Royal Victoria Hospital, and the Montreal Neurol al Institute 
VMeGill University, Montreal 


Petrie (1953) described a patient with multiple arthropathy from congenital indifference 
to pain. Cram (1953) reviewed neuropathic derangement of joints associated with diabetes 
mellitus. We have studied the family reported by Heller and Robb (1955), who traced the 
disorder through six generations, with evidence of hereditary sensory neuropathy in five 
patients. Three other members of the family showed an incomplete form of the disease, one 
also having an affection of the spinal cord, probably from multiple sclerosis. Price (1913 
Schultze (1917), Hicks (1922), Ogryzlo (1946) and Denny-Brown (1951) reported cases 
Denny-Brown showed histologically that the fundamental pathology was in the dorsal root 
ganglia, There was demyelinisation of the afferent fibres and a paucity of cells in the ganglia 


Around these, a satellite proliferation of Schwann cells could be noted, small nodules being 


formed. Within these cellular nodules were dendritic proliferations. This was described as 
the essential pathology in hereditary sensory ne uropathy 
ach of the following cases shows 1) severe trophic disorders of all extremities; 2) loss 


of all sensibility in the extremities, in a glove-and-stocking distribution; and 3) loss of deep 
tendon reflexes. The peripheral pulses, sweating, temperature and other manifestations of 


sympathetic function were normal 


CASE REPORTS 
Case 1A man of twenty recalled that when he was about five years of age he had ditheculty 
in walking, from tripping over small objects. He also had difficulty in buttoning his shirt 
because of a lack of feeling in his fingers. At the age of nine he scratched the toes of both 
feet while swimming, and the scratches took a long time to heal. Later the same year he 
experienced a dull burning sensation in his feet, unrelated to activity. An operation of unknown 


nature was performed on both feet, and he was in plaster for six months Thereafter he 


enjoyed good health until he reached the age of twelve, when he noticed that his nails began 
to crack, particularly on the second and third right fingers. Pus accumulated painlessly 
under the nail, and the condition progressed until the nails and a small piece of bone wer 
removed from the second and third phalanges. The wounds healed well 

In that same year he suffered recurrent infection of the dorsum of the left foot. Later 
he underwent incision, drainage and sequestrectomy of the lower third of the left tibia 
Radiographs at that time showed marked degenerative changes of the foot The onset ot 
the various febrile episodes is of interest. He first noticed a cough, with a feeling of discomfort 
over the lower retrosternal area This coughing would be followed by malaise, sweating 
chills and fever, His oral temperature would reach 103-104 degrees Fahrenheit. So long as the 
pyrentia ¢ ontinued, the cough persisted This would last for several days, the patient remaming 
in bed. Lysis of the temperature was associated with a feeling of well-being. No marked pain 
other than a dull widespread ache would occur in the extremity, but an area of infection was 
always found on examination 

At the age of fifteen years the tibial osteomyelitis had progressed, and a below-kne« 
amputation was carried out. The stump healed slowly, and when he began to use a prosthesis 
the stump became ulcerated. The records of the following years reveal ten admissions to 


hospital for various procedures for the infected stump and for osteomyelitis of the right foot 
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For the past two years there has been a persistent sinus 
in the foot, necessitating excision of the third and fourth 
metatarsals. The fingers have become progressively more 
ulcerated and several sequestra have been discharged. At 
pre ™ nt the re Is i large ulcer on the sole ol the foot 

The whole life of this patient has been governed by 
the se recurrent episodes of infection \s each occu®rs, hye 
remains at home and elevates the part until healing occurs 

On examination the head, thorax, abdomen, shoulders 
elbows and hips were normal. A photograph of the patient 
is Shown in Figure | The hands showed thickened skin 
over the palmar and dorsal surfaces of the fingers 
the distal phalanges of which were missing Ulcers 
were scattered throughout the tingers Phe skin of the 
left popliteal fossa was thi kened and the whole stump 
was irregular, the skin being of variable roughness. There 
was a discharging sinus at the antenor surtace ol the 
stump The right foot was in. slight) valgus; there 
was only a small range of movement at the ankle and 
subtalar “joints The dorsum of the toot is reddened 
indurated and warm and showed the se: of previous 
sinuses and operations. The sole of the foot wa ulcerated 
3 

Neurological examination showed normal cranial nerves 
muscle groups and co-ordination. All superficial and deep 
reflexes were absent. The sense of touch and pain was absent 


below the knee and over the forearms and hands, with hy pae sthesia fading tothe mid-thigh | 


and above the elbow. Temperature sensation was ibsent below the lower forearms and below 


the knees. Position nse W sent im the toes of the oot and diminished 
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little fingers. Vibration sense was lost over the fingers of both hands, right toes and left 
stump, and diminished over the right tibial surface. All areas of sensory loss had fading borders 
Radiographic examination The right ankle showed narrowing of the joint space with 
irregularity of the anterior part of the articular surface of the tibia. Hypertrophic changes 


Kadiograph of right foot Ihe talus shows sclerotic degenerative 
changes with narrowing of its articular margin 


were shown at the neck of the talus (Fig. 4). The subtalar joint was almost obliterated 
The talo-navicular, navicular-cuneiform, and first and second metatarso-cuneiform joints all 


showed a similar change The bones were sclerotic and irregular Phe mght third and fourth 


hia. § 
Figure 5 Kight foot, showing destruction of the third and fourth metata 
phalangeal joints. Figure 6 Kight hand showing loss of phalanges 


metatarso-phalangeal joints were destroyed and the second distal phalanx was represented 


by only a small fragment of bone (Fig. 5) 

Ihe hand showed narrowing of the right first metacarpo-phalangeal joint with medial 
and lateral osteophyte formation of the proximal phalanx (hig. 6). The distal phalanx of 
the thumb was fragmented, as were those of the right and left little fingers and the left fourth 
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finger. The middle phalanx showed marked loss of substance in the second and third tingers 
and in the fourth finger of the right hand 

Case 2— This boy, the brother of the patient described in Case 1, was « iwhteen years old at 
the time of examination. His history is similar to that of his brother, progressive degenerative 
processes taking place at the periphery of the limbs When he was four the mothet noticed 
fissuring of the toe-nails, which eventually separated. At the age of nin he suffered a burn 
to his right hand when touching a stove. This did not cause any pain. Subsequent skin 
necrosis and spontaneous extrusion of bony fragments occurred from the finger tips, the 
wounds healing slowly Similar incidents have recurred over the years, the most recent 
being three months ago At that time a_ painless inflammation of the right third distal 


phalanx of the hand occurred, resulting in a loss of that part 


When he was twelve he fell and fractured the right femoral shaft Phe fracture wa 


treated by open reduction and internal fixation, but cle spite prolonged mmmobilsation im 


plaster union was delayed. After a further operation the femur became infected. When he 


was seventeen he fractured his left femoral shaft in another fall. This fracture was tre ited 
by skeletal traction and later by immobilisation in plaster 

While he was walking with crutches he developed a swelling on the left foot with a 
dull ache, and this degenerative process has progre ssed. He also developed an infected ulcer 
at the right fifth metatarsal, which was later excised. At age eighteen an inflammators 
occurred at the lateral malleolus of the left ankle. After surgical drainage this wour deventualls 
healed. This patient, like his brother suffered malaise and fever before he would notice any 
inflammation of a part 

On examination, both hands showed loss of the distal phalanges The skin was thickened 
with small dry ulcerations at several sites 

There was an inch of shortening of the left lower limb fhe mght foot 
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valgus (Fig. 7), and the range of ankle and subtalar movement was impaired. The fifth 
metatarsal and phalanges were absent and the other toes were deformed. The left foot and 
ankle were markedly deformed (Fig. 7). The range of ankle movement was only 20 degrees, 
and of tarsal movement nil. Both malleolar regions were markedly swollen and indurated 
and there was a sinus over the lateral malleolus 

Neurological examination revealed normal cranial nerves, musculature and co-ordination 
All abdominal and deep reflexes were absent. The plantar responses were normal Peripheral 
sensory loss was complete over the hands and feet, and faded towards the shoulders and waist 
Radiographic examination There was slight spondylolisthesis at L.5-S.1. The uppermost 
third of the right femur was irregular and sclerotic— the site of previous fractures. The 


hic. hic. 9 


Case 2- Kadiographs of feet. On the left side (Fig. 9) the talus and the adjacent joints show marked 
degenerative changes 


right ankle showed only slight changes (Fig. 8), but the left ankle and foot showed severe 
destruction that has progressed rapidly in the past two years (Fig. 9). The ankle joint was 
greatly narrowed. The changes were contined to the caleaneum, talus and navicular, with 
their adjacent joints. Marked sclerotic changes have occurred of each of these bones with 
fragmentation of the navicular. The distal phalanx of the fourth toe was partly destroyed 
The hands showed changes like those in Case 1 
Case 3 This thirteen year old girl is the youngest sibling. When she was six she injured 
her right foot and suffered some loss of skin. Three weeks later she noticed a vague dull ache 
over the whole of the foot, which was enlarged but not reddened. After rest in plaster the 
inflammation subsided but the foot was never restored to normal. By the age of ten the right 
foot had developed a painless inflammation of the fifth toe. She remained in bed for three 
months, but the ulceration progressed. Later she fractured the left femur in a fall. When 
she was twelve the right fifth toe ulceration had progressed to the degree that osteomyelitis 
of the metatarsal had occurred. The distal part of the metatarsal and the phalanx were 
excised. A biopsy of the right lateral femoral cutaneous nerve was obtained at that time 
The pathology was as reported by Denny-Brown (1951). At about that time successive 
fractures of various metatarsal bones occurred. Some were related to injury, whereas others 
were attributed to stress phenomena. Union occurred in all cases 

On examination, the present time, the patient was able to walk only with crutches 
A small ulcer was present over the lateral aspect of the right cuboid bone Part of the 
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right fifth metatarsal and all of the phalanges were absent (Fig. 10 An area of redness 
was present at the lateral aspect of the base of the left fifth toe, and several of the toes were 
deformed. The right index finger showed inflammator\ changes of the distal phalanx with 
some loss of substance at the tip. Trophic nail changes were present 

Neurological examination revealed normal cranial nerves, musculature and co-ordination 
All abdominal and deep reflexes were absent except the triceps jerk, which was sluggish on 
both sides. There was no Babinski sign. Sensation to touch and to pain was absent over 
the periphery of all four limbs, with fading borders towards the shoulders and thighs 
Temperature sensation was present to a slight degree over the toes and fingers, but vibration 
sense was absent in these areas Impaired appreciation of position sense was noted in the 


fingers and toes 


hic. 10 


ulceration over the cuboid area The skin 


patches of itilige 


Radiographic examination The right foot showed ost olytic destruction of the fifth metatarse 
phalangeal joint, the site of the skin ulcer The distal phalanges of the fourth tingers and 
of the left fifth finger showed early irregularity at their extremities There wa light 


spondylolisthesis at L.5-S.1 

DISCUSSION 
The patients described all began to have symptoms in the tirst decade of life I he 

initial and some subsequent problems have had their origin in the damage done to the skin 


Others have been due to progressive joint destruction. In pite of having other members of 


the family suffering from this disease. the youngest sibling could not limit her activities in 


order to prevent a similar sequence of events for herself. Her problem at the present time 4 


ulceration of the lateral aspect of the right tarsus Normal care of the feet and the use of 
proper shoes have not been sufficient to prevent the skin necrosi It is probable that she too 
will suffer destructive changes of the foot and ankle. with perforating ulcer 


The pathological processes at work in the variou joints are similar to those deseribed 
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in tabes dorsalis and named Charcot joints. The constant abuse of the bony structure, its 
movements unlimited by reflex or pain activity, allows for the development of traumatu 
arthritis. This progresses, fragments of bone being released and joint spaces being obliterated 
Ihis is shown well in the radiographs of the feet. In Case 2 the patient's left foot is unstable, 
and it is not controlled well by a surgical boot and side-bar Though arthrodesis might be 
attempted it seems likely that amputation will be required. But below-knee amputation 
through an area of hypaesthesia has its own problems, as illustrated in Case 1. The skin ts 
of poor texture and a draining sinus persists. This area still has a moderate sensory deticit 
supracondylar amputation may have been a better choice With the frequent occurrence 
of infected ulcers of the mght foot, the outlook 1s most gloomy 

lhough the ec: of Tocantins and Reimann (1939) may not have been of the same 
etiology, the management of thei proble m was similar They deseribed a man of fifty-three 
who was able to continue at work despite multiple amputations. The family reported by 
Heller and Robb (1955) also included a man of eighty-two. He has lived his life without 
major surgery being performed, though he suffered a spontaneous right mid-tarsal amputation 
Several small ulcers exist at his stump. One should not by-pass the best and obvious method 
of therapy, distasteful as it may be. Suffice to say, there is room for conservative treatment 
and it should be used to the full 

Ihe management of these perforating ulcers is based upon complete rest, constant 
attention to the wounds, and antibioti Most of the problems have been of the lower 
extremity. Weight bearing has had to be either reduced or eliminated. Though bed rest ts 
the desirable objective, most of these people do not have the patience to remain recumbent 
for many months several times each year. Crutches may be used, alone or in combination 
with plaster-of- Paris 

When ulcerations constantly occur over a bony prominence the question of resection of 
that area should be considered. However, a word of caution: not infrequently, the soft 
tissues are the site of a chromic inflammatory process, This leads to slow healing of the wound 
as noted in Case | 

SUMMARY 

| I hree cases of hereditary sensory ne uropathy are reports d 
2. Ne uropathy destruction of joints and chronic infected ulcers are the primary problem 
of management 
3. This entity must be considered in the differential diagnosis of trophic ulcerations of the 


extremities 
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EXPERIENCES WITH EXPERIMENTAL PLASTER BANDAGES 
CONTAINING RESIN 


P. ARDEN,. WINDSOR, ENGLAND, and F. G. Wakp, ASHFORD, ENGLAND 


ward VIL H pital, Windsor, and the Ashford H 


For some time now in this country various orthopaedic centres have been using 
plaster-of-Paris bandages dipped into water contaiming me lamine formaldehyde resin and 
catalyst, claiming a stronger plaster, lighter in weight but more durable although requiring 
less material. These plasters also have the advantage of being more resistant to water and 
soiling with urine. A drawback is the necessity for preparing two special solutions which have 
to be mixed immediately before us¢ 

Recently we have been given a tral supply of proprietary British made plaster bandages 


containing the resin incorporated in the bandage. * 


RESULTS 

In two months’ experience with these plasters we have noted the following advantage 
1) A saving of about 33 per cent of material will give a plaster of the same strength, which 
is lighter and yet more durable, withstanding exposure to moisture better 
”) There is less mess when the plaster 1s apphed because the pl aster cream is more cohesive 
3) The bandage can be squeezed hard without loss of plaster materi il 

Che disadvantages are: |) The soaking time is slightly longer; and 2) the dried plaster 1 
more difficult to get off the hands, and the use of a barrier cream ts advisable 

Phe setting time appears to be the same with this type of plaster as with the ordinary 
bandages supplied by the same firm, but hard setting is much quicket 
Examples. Below-knee walking plaster Three six-inch bandages and one and a half four-incl 
bandages give a strong plaster for a man weighing II stones (154 pounds) and will last the 
necessary period of six to eight weeks. The weight is two pounds as against three pound 
when ordinary plaster (five six-inch and two four-inch bandages) is used 
Knee cylinder for adult (groin to ankle) — Five six-inch bandages were used as against nine to 
ten with ordinary plaster of-Paris 
Scaphoid plaster Two and a half four-inch bandages gave a strong plaster which lasted four 
weeks. With ordinary plaster three and a half four-inch bandages are re quired to produce a 
splint of similar strength for a working man 
Jackets and spicas —A limited experience with resin plasters for plaster jackets and a shoulder 
spica proved very satisfactory Fewer bandages were necessary and the final plaster wa 
durable and strong. The plaster jacket required six to eight six-inch bandage 

We have a limited experience of using orthodox commer ial plaster-of-Paris bandage 
dipped into a mixture of resin, but the preparation of the mixture was troublesome and time 
consuming. One member of the nursing staff developed a dermatitis of the hands and forearm 
which is slow in subsiding after two months. We have experienced no skin reactions from the 
plaster of-Paris resin bandages, although the use of a barrier cream is advisable both to 
facilitate the removal of the dry plaster and to minimise the risk of a dermatitis 


SUMMARY 


\ short experience with melamine resin plaster-of-Paris bandages ts described I he 


bandages make a lighter splint with a saving of material and time, and the splint is more 


durable 


* The plaster bandage were kindly supplied by Messrs Smith & Nephew Ltd 
of the Gypsona plaster bandage 


37 B, no. 4, NovemBerR 1955 
H 


= 
| 
| 
4 
of Hull, England, maker 
649 


EXPERIMENTAL PLASTER BANDAGES 


W. SAYLE-CREER, MANCHESTER, ENGLAND 


the Salford Group of Hospital 


This brief report is submitted by one who has used plaster-of-Paris for twenty-five years, 
has experimented with other forms of splintage, but prefers something that sets with 
extreme rapidity. It is realised that some surgeons prefer a plaster that sets rather slowly 

rom time to time attempts are made to produce a type of tailor-made external splintage 
that is better than plaster-of-Paris. Exterial splintage is used in two rather different ways 
Ihe first is for short-term splintage of fractures or joints where the splint must set rapidly 
to ensure that the position obtained by manipulation is retained. The second type is where 
some form of splintage is required for long periods and it is of advantage that it should be 
light, durable, unaffected by water and permeable to x-rays. It is not so important that the 
second type of splint should take a long time to make and become hard 

For the first type, plaster-of-Paris has been used for a very long time. The advantages 
of plaster-of-Paris are: ease of application, rapidity of application, rapidity of setting and 
comparative cheapness rhe disadvantages are: relatively heavy weight, relative imper 
meability to x-rays, failure to stand up to unprotected weight bearing when applied to the 
lower limb and rapid softening and loss of efficiency if moistened 

So far, attempts to replace plaster-of-Paris have meant that, while the advantages of 
lightness, durability and permeability to x-rays were obtained, there was difficulty in 
application, Rather special skill was required for the application of substances like glass 
acetate fibre. These also took a long time to set and were therefore of little value in a busy 
clinic or where fractures had been reduced, Other methods have required the use of heat 
ovens and a special technique in application as well as a good deal of time, and for this reason 
they are inapplicable to a busy clini 

Ihere have been suggestions that by incorporating substances such as resins with 
plaster-of-Paris, the advantages of lightness and greater strength would be obtained. An 
experimental resin-impregnated plaster has recently been on trial at this group of hospitals, 
and it appears to possess advantages and no disadvantages. Ihe bandages are soaked in 
water in the normal manner, and the plaster sets rapidly. It is durable. It is non-irritating 
to the skin and it has the additional advantages of being lighter and stronger. Only two-thirds 
of the normal amount of bandages are required 

rhe dry bandage looks like any other plaster bandage. It feels perhaps a little rougher 
In soaking, hardly any of the plaster is lost in the water. Whereas three orthodox plaster 
bandages left 11-5 grammes (dried) of plaster in the bucket, those of the new type left only 
0-2 gramme. The bandage could be wrung out almost dry after soaking 

Phe new bandages were economical in use. For example, whereas with ordinary plaster 
I would use one six-inch bandage in the form of a slab fixed with an open-wove bandage to 
immobilise a Colles’s fracture, with the new type only one four-inch bandage is required and, 
if anything, the new splint is stronger than the old one. A below-knee plaster for a man can 
be made with two and a half six-inch bandages. There is no skin irritation when the plaster 
bandage is applied directly to the skin 

Fests of strength were carried out, One six-inch plaster bandage of orthodox type was 
made into a slab fifteen inches long and allowed to set and dry. A similar slab was made 
from the resin-impregnated plaster bandage. The slab was supported between wooden blocks 
and weights were applied until it cracked. The weights required to cause a crack were 
orthodox plaster, three and a half pounds; resin-impregnated plaster, four and a half pounds 
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[his is admittedly a crude method of testing because a flat slab is nothing like so strong as a 
curved slab or cylindrical plaster normally applied, but it nevertheless gives an indication 
of the added strength imparted by the resin 

Three ordinary four-inch bandages after soaking and drying weighed 336 grammes 
whereas three new bandages similarly treated weighed 333 grammes, which suggests that they 


are very slightly lighter than the old ones 


SUMMARY 


Clinical trials and experiments with a new plaster-ol-Paris bandage which can be used 
in the normal manner are described. Only about two-thirds of the usual number of bandages 


are required to produce a plaster case ol equival nt strength 


jes of this new resin-impregnated plaster bandayve were kind 


ip 
L.td., of Hull, England, makers of the Gypsona plaster bandage 
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TRANSPLANTATION OF EPIPHYSIAL CARTILAGE 
An Experimental Study 
P. A. Rinc, Lonpon, ENGLAND 
From Charing Cross Hospital Medical School 


Clinical observations upon the fate of reimplanted or transplanted epiphysial cartilage 
are few, and an examination of the literature reveals only two cases in which this has been 
successfully achieved. In 1949 Key described a case in which a boy of eleven years sustained 
a fracture of the proximal end of the radius. The fracture line passed distal to the epiphysial 
cartilage, and the head and the neck of the bone were removed surgically and replaced in 
their normal position. Four years later no shortening was apparent. This case is not, 
however, completely convincing The radiographs do not show clearly that the epiphysial 
cartilage has survived, and, since the proximal end of the radius contributes little to the growth 
of the radius at this age, the failure of the epiphysial cartilage to grow may not have been 
revealed in this study, On general grounds, however, one might expect such a reimplanted 
cartilage to survive. Helferich (1899), Heller (1914), Fohl (1929), Sousa Pereira (1937) and 
Ring (19554) have all investigated this point in the experimental animal Their results 
suggest that after excision and reimplantation in its normal position the epiphysial cartilage 
survives and plays its normal part in growth. In this type of experimental work it appears 
that successful resmplantation is more common if the epiphysial cartilage is removed with a 
very thin sliver of the adjacent bone 

The fate of an autogenous transplant of epiphysial cartilage was described by Straub 
in 1929. His patient was a boy in whom the distal end of the tibia sequestrated after an 
attack of osteomyelitis at the age of four years. Two years later a strip of bone including part 
of the distal epiphysial cartilage was removed from the normal medial malleolus and implanted 
to fill the defect on the other side. At the age of twenty the boy was found to have 5 centimetres 
of shortening in the tibia compared with 4°5 centimetres at the time of operation. This example 
of an apparently successful transplant of epiphysial cartilage is open to two main criticisms 
the destruction of the original epiphysial cartilage may have been incomplete, or the growth 
in the tibia may have occurred by an increase in the contribution from the upper end. The 
procedure adopted in Straub's case has a very limited clinical application since there is no 
readily available source of epiphysial cartilage, and the dangers of interfering with the normal 
epiphysial cartilage are well known. Autogenous grafting of non-epiphysial cartilage is a 
well established procedure in certain other sites, however (Gillies 1943, 1948), and the fate 
of such grafts has been studied histologically by Peer (1939, 1940). There can be no doubt 
that this tissue survives for long periods after autogenous grafting. The cartilage cells remain 
viable, and Dupertuis (1950) has recorded growth in autogenous cartilage grafts in young 
subjects. The fate of the homogenous graft is less clear. Many authors believe that the 
cartilage cells persist and that for long periods the matrix remains unchanged, although in 
most cases there is a slow replacement by fibrous tissue or bone (Schofield 1953). The absence 
of an immunity response after such homogenous grafts may be related to the absence ot 
blood vessels, since experiments with other tissues show that an immunity response does not 
develop if blood vessels from the host fail to penetrate the graft 

From an experimental viewpoint transplantation of epiphysial cartilage affords a method 
of studying the functional survival of a cartilage graft. Urist and McLean (1952) transplanted 
epiphysial cartilage to the anterior chamber of the eye. Results from both autogenous and 
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homogenous transplants were similar: in the early stages new bone was produced, but after 
seven weeks there was no evidence of proliferation of cartilage cells. Lacroix (1951) placed 
small pieces of epiphysial cartilage from one rabbit bene ath the renal capsule of a litter mate 
Growth for the first three weeks proceeded normally with the formation of a bony epiphysis 
and metaphysis, but after this period growth in length of the specimen was shght. This ts 
a common phenomenon in the homogenous transplantation of many tissues and it suggests 
a specific immunity on the part of the host Ihis immunity may, however, be associated 
with the abnormal site of the transplant, and may thus be organ-specific or tissue-specifi 
Such a factor can be eliminated if the epiphysial cartilage be transplanted into the end of a 
long bone. Experiments of this type were reported by German authors in the early part of 
this century. In general their experiments involved transplantation of large masses of bone 
often the whole bony epiphysis, the epiphysial cartilage and the metaphysis. Such grafts 
failed to survive homogenous transplantation (Heller 1917). Certain experiments (Rehn and 
Wakabayashi 1912, Tappeiner 1915) are invalid since they were performed upon the elbow 
a region in which little growth occurs, and in which retardation may be obscured by overgrowth 
at the other end of the bones involved Among the more recent observations, those of 
Silfverskidld (1934) are the most detailed. In the rabbit he found that autogenous exchangs 
of the distal ulnar epiphysial cartilage between the forelimbs produced cessation of growth 
in six ot eleven animals, and considerable retardation in the rest. Homogenous transplantation 
of the ulnar epiphysial cartilage into the same limb of a litter mate produced a complete 
cessation of growth 

Phe interpretation of experimental studies of this type needs considerable caution It 
possible for growth to appear more or less normal, due not to the survival of a graft, but 
from regeneration of epiphysial cartilage, for it has been shown Ring 1955a) that under 
favourable conditions epiphysial cartilage in the young rabbit can re-form after complete 
excision, Failure of growth, on the other hand, may be due to an immunity reaction in 
the host, or to technical errors. Free transplants of epiphysial cartilage must unite on both 
epiphysial and diaphysial surfaces with the host bone, and the epiphysial cartilage itself 
must become revascularised. In the present series of experiments an attempt has been made 
to control some of the many variable factors in transplantation by comparing a group of 


animals receiving autogenous transplants with a group receiving homogenous grafts 


METHOD 

Young rabbits aged from three to six weeks were used. Each animal was anaesthetised 
with ether, and the distal end of the left ulna was exposed by a longitudinal incision. The 
tendons were retracted from the bone, which was freed for most of its circumference. Parallel 
knife cuts were now made transversely through the bony epiphysis and metaphysi I hie 
isolated cartilage, with its thin attached slivers of bone, was then gently freed from the radiu 
and removed together with its surrounding perichondrium. In one group of animals a similar 
operation was performed upon the right ulna, and into the defect in the ulna was placed 
the epiphysial cartilage from the left side. The operation was completed in this group by 
the reinsertion of the right epiphy sial cartilage into the left ulna. Care was taken to onentat« 
the epiphysial cartilage with its normal relation to «¢ piphysis and me taphy is, but it proved 
impossible to get a consistently good fit in this autogenous transplant, particularly since the 
excised cartilage is the mirror image of the one it replaces 


Animals undergoing homogenous transplantation were all litter mates, but were not 


pure bred, and no attempt was made to sex donor and recipient. Animals were anaesthetised 


in pairs, and by a technique similar to the one described above the left ulnar epiphysial 
cartilage was excised from one animal and transplanted into the other. Here again, a perfect 
fit in the transplant was seldom obtained, mainly because the animals, although of the same 


age, varied considerably in size 
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Immediately after operation the animals were radiographed, and the forelimbs were 


protected by a loose dressing of adhesive tape. This tape was removed fourteen days after 


operation, when the animals moved freely, using the operated limb without difficulty or 


obvious disability 


PABLE I 

(CKOWTH IN MILLIMETRES OF TEN NORMAL KABBITS DURING FirsST TWENTY-FIVE WEEKS oF LIF 

Week Kabbit Number 
of Total Meat 
life 11s 12% 124 | 125 127 131 10 141 75 142 

45 4:75 4-5 4-75 5 4 5 2-5 4 454 44 
5 4-5 4 4:75 4-5 4-75 5 4 4-4 2:5 4 42-5 4-3 
6 5 2°75 $25 2:75 1 4°25 2 3-25 $2-75 $4 
7 2-8 2-75 2:5 $25 2:75 4 4°25 4 16 $25 
2h 275 2 $25 4 1-6 2-75 27-4 2:8 
1-25 275 $25 2-5 2 $25 2 16 2:75 24:35 2-4 
1-25 5 2:25 2:5 1-25 $ 23-75 2:4 
1-75 2:25 2:5 1-25 2 $ 24:25 2:4 
12 1-75 1-25 15 15 1-25 1-5 2:75 2 2:5 1:75 17-75 Is 
2-25 1-25 15 15 1-25 1-5 2:75 2 2°5 1-75 18-25 
14 2:25 2:25 2 2:25 2:25 2 2:25 $ 92:75 
15 15 2-25 2 2 2:25 25 2:25 1-25 2:25 $ 21-25 2:1 
16 15 Os 1-25 2 1-75 1-25 2 1-75 1-4 
17 1-25 1-25 2 1:75 0-25 2 | 1-75 12:75 13 
| 
Is 1-25 1-25 | 1-25 | 75 0-25 2:5 1-5 11-75 1-2 
15 1-25 1-25 0-75 15 2:5 15 13-25 18 
20 15 0-25 15 75 Os 0-75 15 O5 7:75 
21 25 15 75 Os Os 0-75 Os 5-75 O06 
29 75 O5 0-75 | 0-75 0 5-75 7 
Os 75 Os 75 0-75 5-25 
| 

o4 Os 25 Os O25 Os Os 
25 25 Os 0-25 5 15 Os 


not measured 


Radiographs were repeated every two weeks during the period of study, which in some 
animals continued into adult life Ihe animals were lightly anaesthetised, and were 
radiographed in the prone position with each forelimb flexed at the elbow and with the paw 


outstretched, This position gave a standard view of the radius and ulna, and with a tube-film 


distance of 100 centimetres it was shown that the errors in this technique from distortion 


were less than 0-5 millimetre. Some animals were killed during the period of growth and 


provided material for histological study [he forelimbs were removed, fixed in Susa and 


in 5 per cent mitric acid. A sample series of sections was taken 


afterwards decalcitied 
longitudinally through the distal end of the ulna and stained with haematoxylin and eosin 
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OBSERVATIONS 


AUTOGENOUS TRANSPLANTATION 
Radiological — In order to provide a control series for this group of animals the growth 
rate of the ulna of a number of normal rabbits was determined These rabbits wer 
radiographed at intervals of one, two or three weeks during the whol 


peniod of growth 
Ihe weekly growth rate was calculated by dividing the 


increments of growth in the ulna 
by the interval between radiographs. The results of this calculation may be seen in lable | 
in which the mean growth rate of ten rabbits is recorded 


FABLE II 
POSITION 


ve at Duration of 
Rabbit 


death experiment 
number 


Phe mean growth rate was used to predict the amount of growth to be « xpected in the 


ulnae of the experimental animals Such a method may, of course, be very imaccurate 


particularly when dealing with rabbits from either very small or very large mother ind 


must be used in conjunction with other observations. It was soon apparent that measurement 


during the first few post-operative weeks gave little indication of the fate of the tran po ed 


cartilage The firm attachment of the distal end of the radius to the distal epiphysis of the 
ulna causes the fragments of the latter to be distracted 


and in the early post-operative 


days an apparent lengthening of the ulna may be due to stretching of the fibrous tissue 


between the graft and the host bone, rather than to active growth within the graft Tha 


same firm attachment would also produce a considerable bowing of the forelimb if the epiphysi 


and diaphysis of the ulna later became more tirmly united The radius being tixed at each 


end by its attachments to the ulna and to the elbow, its growth is dependent upon growth 
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| 
GROWTH OF ULNAE AFTER TRAN | DISTAL CARTILAGE 
Growt | 
Predicted | 
| 
Left Kighit | 
fy 
miliimely ” 
241 15 15 1-5 6-5 | 
157 4 55 15 ; ; 
4008 5 7 2 55 55 6.5 | 
5 7 4 45 65 | 
$10 5 5 55 
$54 7 12 15 
172 4 4 5 4 Ww 16 
170 ; 7 22-5 
4 4 17-5 24:5 
156 4 15 115 28-5 
$51 4 16 12 21-5 
236 15 12 17 Is $4 
5 Is 13 1s 28:5 
171 17 15 | 
$14 22 14 ‘4° 1-5 
(,rowt is ted 1 nearest OS m metre 
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of the ulna. When the latter fails to grow the curvature of the radius increases and a valgus 
deformity of the paw ensues. When this distortion of the radius became marked the ulna 


was also bowed and measurements of its length under these conditions were inaccurate 
In Table Il the growth of the ulna in the experimental animal is compared with the 


predicted growth. In only one animal was growth of the ulna greater than predicted In the 


others the apparent shortening of the experimental group varied greatly. Using this nethod 
of prediction wide variations might indeed be expected, but if growth of the ulna ts normal 
these variations should be scattered evenly above and below the predicted figure. Low 
measurements in the experimental animal may be due either to deficient growth of the transposed 
cartilage or to the inclusion of a large number of technical failures within this group. With 
this in mind the animals were re-examined to determine the success or failure of each 
transposition on grounds other than measurements of the final length. Transposition was 


Serial radiographs at monthly intervals of the left forelimb of R.309. Growth is proceeding normally after 
transposition of the epiphysial cartilage of the ulna 


deemed successful if the radiographs showed the following features during the period of 
growth: 1) the presence of a band of radiotranslucency corresponding to the normal epiphysial 
cartilage; 2) clouding of the metaphysis indicating a normally active epiphysial cartilage 
3) a normally curved radius; and 4) a steady increase in the length of the ulna 

In practice it was impossible to predict the fate of a transposition within the first four 
weeks after operation, and this re-examination was confined to the older animals. Nin 
animals, representing eighteen transpositions, fell into this group. Of these eighteen 
transpositions, only five could be assessed as completely successful, and these animals are 
indicated by an asterisk in Table II. They satisfy the criteria listed above, and in their 
ulnae growth has exceeded 75 per cent of that predicted (Fig. 1). In the other transpositions 
failure of growth often occurred after an apparently successful graft and was usually followed 
by bony fusion between epiphysis and diaphysis. This fusion occurred at almost any time 
after the operation, and there was no interval after which one could be certain that normal 
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growth would occur, although the chance of a successful transplant increased the longer it 
survived without radiographic evidence of deterioration. One of three main radiographic 
changes was associated with failure to grow: 1) complete disorganisation within the grafted 
area; 2) calcification within the epiphysial cartilage; and 3) narrowing of the epiphysial 
cartilage. Each of these changes progressed to give fusion of epiphysis and « taphysis (Fig. 2) 


‘4 


The epiphysial cartilage two weeks after transposition. The graft shows considerabk 
central necrosis, with failure of metaphysial invasion. K.S11 (right 45 


Histological —Sections from these animals showed that the transposed cartilage united 
rapidly with the metaphysial side of the host bone, and somewhat less rapidly with the 
epiphysial side (Fig. 3). Between the latter bone and the graft, cartilage cells were often 


visible in the immediate post-operative period, a common feature in the repair of any bony 
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Phe grafted epiphysial cartilage showed no change until the 
eosinophili and the 


replaced by fibrous tissue 4 Phe cellular 
ind subse juently 


defect in the young animal 


third post-operative week when 


surrounding cartilage matrix became 
degeneration was followed by calcification of the degenerated centr ileartilage 
This new bone formation united the epiphysi 
Fig. 5 Such a bridge, if 


the central cartilage cells became 


iriable amount of bony replacement 
animals the bridge was very narrow 


by i \ 


and metaphysis. In some 
central, may be no barner to bone growth, since the area ol metaphysis on it roxmmal 
ispect is subject to continual encroachment by the bone marrow Animals in wh 
bridge was narrow showed in general good post-operative growth When the bridge 

veneration, the epiphysial cartilage 


wide, presumably following widespread central cartilage ce 


persisted only as 4 narrow ring iround this area of new bone formation 


animals shortening was considerable 


HOMOGENOUS TRANSPLANTATION 


Transplantation of the left distal ulnar epiphysial cartilage wa performed 


six experimental ulnae The survir 


Radiological 
in thirteen pairs of litter mates giving a total of twenty 
of these animals and their post-operative growth is recorded in lable II 
From these figures it is apparent that in no anim il has the growth on the side operates 
upon equalled or exceeded that of the control. | ing the criteria tor wee ful tral plat 
listed previously the twenty-four inimals surviving more than four wee 


yore 
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Part of the peripheral ning of epiphysial cartilage remaining after extensive 
central bony replacement ten weeks after transposition K.156 (right 
150 


Fic. 7 
Serial radiographs at monthly intervals of the forelimb of R.337. Although the epiphysial cartilage 
remains the ulna is considerably shorter than the control 
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re-examination, In only three animals was the radiographic appearance of the distal end 


of the ulna compatible with normal growth, and in each of these the epiphysial cartilage 


LABLE Ill 


Ave at iration of 


peration periment 


Kabbuit 


number 


Expermmer 


* Animals in whicl nal radiograph 


was narrow (Fig. 7). In none of these three animals was the growth of the experimental 


limb within 75 per cent of the control (Table II] 
Examination of the serial radiographs of the animals in which transplantation Wat 


performed suggests that growth from the grafted epiphysial cartilage at first proceeded 
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normally, even before bony union had occurred between the thin slivers of bone at each end 
of the transplant and the bone of the host. The size of the epiphysial cartilage indicated by 
the area of radiotranslucency often increased, possibly from oedema of the cartilage [he 
broadening of the epiphysial cartilage was followed by a progressive narrowing, sometimes 
proceeding to obliteration of the epiphysial cartilage by bony fusion. This narrowing was 
normally apparent by the fifth or sixth week. In some animals small specks of calcification 
appeared within the epiphysial cartilage, often as early as three weeks after operation, and 
in one animal only ten days after grafting. In other rabbits absorption in the region of the 
metaphysis occurred and was followed by marked bowing of the ulna 

Histological Sections from these animals were in many respects similar to those of the 
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The « piphy sal cartilage four weeks after homogenous grafting The reserve zone has degenerated 


the remaining cartilage is intact, and the metaphysis still appears active Ko 346 145 


transposed group. Most animals showed some central cartilage necrosis and this proceeded 
to a variable amount of bony union between the centre of the epiphysis and the metaphysis 
of the host. Within the reserve zone, however, certain other changes became apparent 
During the first three weeks the structure of the cells in this region was apparently unchanged 
although there was no evidence of recent cellular division. After this period the cells 
degenerated completely, and the reserve zone was replaced by a transversely running band 
of fibrous tissue (Fig. 8). The cartilage columns persisted unchanged, apart from a littl 
longitudinally running fibrous tissue. The metaphysis was relatively avascular, its columns 
of new bone were very short, and osteoblasts were few in number This thin, mactive 
epiphysial cartilage was found in specimens for many weeks after operation, and complet 


bony union between epiphysis and metaphysis was uncommon 
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DISCUSSION 
The measurements in the Tables record the total growth of the ulna, and no attempt 
has been made to divide this into components from the distal and from the proximal ends 
From previous experiments upon the ulna of the rabbit in which lead markers were inserted 
into the shaft of the bone it was found that the distal epiphysial cartilage contributed about 
SO per cent of the post natal growth of the bone Phe remainder of the growth of the bons 
is due to growth in the proximal epiphysial plate, and to the enlargement of the proximal 
end of the ulna by appositional growth. The rate of growth at the proximal end ts occasionally 
increased if the distal epiphysial cartilage is destroyed, but this increase ts only of the order of 
one or two millimetres during the whole growing period. The growth of the proximal end 
of the ulna approaches a millimetre in three weeks, and this figure accounts tor the slow 
increase in length seen in the experimental ulna when the distal epiphysial cartilage 1 
clearly inactive 
It is apparent from the Tables that failure of a transplanted epiphysial cartilage 


to 


survive is not immediately followed by a cessation of growth Some of this growth 1 
undoubtedly due to distraction in the region of the operative intervention by the growing 
radius, but in many radiographs it is clear that growth of the transplant continues without 
interruption in its new site, although often at a slightly slower pace. In most animals 
yrowth of the graft eventually ceases and may be followed by fusion between epiphysi 
and diaphysis 
Failure of a graft to grow may be due either to technical or to immunological factor 

It is difficult to arrange for the bed of the host to fit accurately the grafted area, and in some 
cases bad seating of the graft may have been responsible for delay in union between its end 
and the host bone. Gross infection was not observed within this series, but minor infection 
may well have played a part in some failures. Most of the technical ditheulties were probably 
associated with vascular changes, a feature discussed more fully below 


Since the proportion of failures was high it ts Important to determine the fate of the 


epiphysial cartilage if it is isolated and excised in the manner described and then reimplanted 


at the same site. In a recent study of this type it was found that of nine animal followed 
for five weeks or more, six showed little or no shortening and three were tailures (Ring 19554 
fransposition between the forelimbs is technically more difficult, but the failure of thirteen 
transpositions out of eighteen in the present study is perhaps a greater increase than might 
be expected. The even greater failure rate in the homogenous transplantations can hardly 
be due to an increase in technical difficulties alone, although it is difficult to obtain animal 
matching well in size From the radiographs alone, however, no direct evidence of the 
introduction of an immunity factor 1s forthcoming 

From the measurements upon the radiographs the mean post-operative vyrowth in both 
autogenous and homogenous transplants can be assessed. A direct comparison of lables U1 


and III gives the following results (Table IN 
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Ixperimenta le Cont 
Lett limb trom autogenou ip 14 
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Homogenous transplant 11-5 
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Although it appears that growth in each of these groups is similar, that recorded for the 
animals undergoing homogenous transplantation covers a much longer period. In Table \ 


direct comparisons have been made between individual animals surviving for comparable 


FABLE 
\ Direct COMPARISON OF AUTOGENOUS AND HOMOGENOUS GRAFTS SURVIVING SIMILAR PERIODS 
\utogenous grafts Homogenous graft 
Growth Growth 
Duration of Predicted Duration of 
nima experiment growth \nima experiment x peri Control 
numoer Left Right number 
weeks) millimetre wees mental ile 
millimetve (millimetre 
454 4 12 15 $46 4 7 
172 5 4 1 16 144 5 Ww 19-5 
170 / 14 22:5 155 7 75 
460) 4 20 17-5 24:5 154 11 16 
156 11-5 28-5 146 16 8 
$51 12 21-5 $35 12 25 
246 12 17 Is $4 164 14 15 
404 44 1s 28:5 44 
171 17 15 23 $26 17 $1 
lotal 176 117 2405 
Mean 17-6 Is-2 27°38 11-7 24:1 


periods of time. All the animals undergoing autogenous transplantation and surviving more 
than three weeks are included and are matched with animals surviving for a similar period 
in the homogenous group 

Direct comparison of individual limb growth rates shows that in fourteen of twenty limbs 
the autogenous group exceeded that of the homogenous. Measurements of shortening gave 


the following results (Table V1) 
VI 


SHORTENING AFTER AUTOGENOUS AND HOMOGENOUS TRANSPLANTATION 


\utogenous 
Homogenou 
Left Right 


10-2 millimetres 46 millimetres 12:4 millimetres 


The wide variation in the growth of individual bones prevents further comparison, but 
it is clear that, under comparable conditions, the growth of the homogenous grafted cartilage 
is less active, Comparison of the histological changes in these two groups provides a clear 
explanation for the difference in the rate of growth. In both autogenous and homogenous 
transplants grafts may fail, if, after central degeneration of the epiphysial cartilage, bony 
union between epiphysis and diaphysis is sufficiently marked to provide a barrier to further 
growth. Ossification will then slowly spread through the cartilage and shortening will be 
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TRANSPLANTATION OF EPIPHYSIAL CARTILAGI 


considerable In the absence of such umon however, growth after autogenous graft 
proceeds normally and the epiphysial cartilage shows every ey idence histologically of nort 
activity After homogenous grafting, however degeneration of the reserve zone oct 


Figs. 9 and 10 (his is the zone of active cartilage division upon which, in the end, all b 
vrowth de pe nds When these cells fail to divide, growth in le neth ceases, although the | 


thor 


ing 
nal 


urs 


css 


active area of the cartilage apparently persists unchanged Subsequent lengthening of the 
PI 


ulna is due to distraction by the radius, and the growth in this group of animals is purely 
} 


Phe central necrosis of the cartilage which is common to both autogenou ind homogenous 
groups is probably due to a partial failure of revascularisation It is clear from the observation 
ot Haine s (1933 ind of Hurre 1034 that the epiphy itilaye normally well va cular ed 
After transplantation the central area may be the last to be iffected by the growth 

els. and so may degenerate, From the sections in this study it is impossible to distinguish 
the relative vascularity of the different areas of the epiphy ial cartilage, although it 1s clear 
that. after successful grafting, revascularisation does in fact oceut 

Degeneration of the cells of the reserve zone alter homogenous grafting 1 probably 
caused by an immunity reaction [hese ceils are actively divi ind this area of the cartilage 


is normally supplied by blood vessels from the bony epip KRevaseu on of the 
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- transplant is thus followed by an immunity reaction similar to that seen after the grafting 
of other tissues. The relative freedom of non-epiphysial cartilage from this reaction is dus 

. to its avascularity, and possibly also to its low cell content. Since the cartilage columns 
: contain dead cells, they will not provoke an immunity reaction and will survive long periods 
4 It is interesting to see that invasion by the metaphy sis does not occur in the absence of a 


reserve zone, and examination of the histological appearance of the me taphysis provide Sa 
good indication of the rate of bone growth (Figs. 11 and 12 
From these experiments it appears that autogenous grafting of epiphysial cartilage may 


have a limited surgical application, although there is no ready source of cartilage in man 


and the revascularisation of larger cartilage grafts may be difficult There is no evidence 


% 
Fic. kia. 12 
: Figure Il \n active metaphysis four weeks after homogenous gratting Phe blood supy 
fe is good and many osteoblasts are present K 446 si) bigure 12 \n imactive 
2 metaphysis seven weeks after homogenous graftin Few osteoblasts are | ent, and tl 
a blood vessels are few. K.155 270 
that homografts of epiphysial cartilage would be of any value, unless the barriers of trans 
plantation immunity can be overcome 
SUMMARY 


1. An experimental technique for the transplantation of epiphysial cartilage in the rabbit 
is described 

2 Autogenous transposition of the distal epiphysial cartilage of the ulna was followed by 
normal growth in tive of eighteen animals 

3. Homogenous transplantation was unsuccessful in all the animals studied 

4. Homogenous grafting gives rise to an immunity reaction confined to the reserve zone 


of the cartilage 


o = = 4% “ 
~ prt 22-2282 


PRANSPLANTATION OF EPIPHYSIAL CARTILAGI 
It is suggested that the difference between the fate of homogenous grafts of epiphysial 


and non-epiphysial cartilage lies in the vascularity of the former 
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METABOLISM OF BONE SALT INVESTIGATED BY 
SIMULTANEOUS ADMINISTRATION OF “Ca AND “P TO RATS 


Goran C. H. Baver, MALMo, and Arvip Car sson, Lt 


From the Orthopaedic Clinic, Malmo, and the Pharmac logical Institute 


Within a short time after the parenteral administration of radiocalcium of radiophosphorus 


ve due 


to animals the principal part of the dose is located in the skeleton, This uptake may 
to reversible processes (for instance, surface exchange) or to irreversible processes, or to both 
Carlsson (1952) demonstrated that one day and onwards after the administration of 
radiocalcium to growing rats practh ally all of the activity recove red from the skeleton had 
been irreversibly deposited with the bone salt formed during the time of the experiment 
Carlsson also showed how it is possible to determine the rate of formation of calcium salt in 
the incisor teeth from isctope data, Using ‘ arlsson’s technique, Bauer (1954a) determine dd the 
rate of formation of bone salt both in fractured and in intact bone shafts in adult rats 

Phe experiment to be dese ribed here was undertaken to investigate whether phosphorus 
is irreversibly incorporated in the skeleton fast enough to permit a calculation from isotope 
data of this rate Radiocalcium and radiophosphorus were therefore administered 
simultaneously to rats, and the rate of bone salt deposition In various skeletal samples was 
calculated from the two sets of isotope data. It was found that there was no essential 


difference in the metabolism of the calerum and of the phosphorus of the bone salt 


EXPERIMENT 

The series consisted of forty-three three-months old rats of both sexes from an inbred 
strain. Each rat received a subcutaneous injection of about 15 microC of Ca and 30 micro 
of @P in an aqueous solution containing negligible quantities of calcium and phosphorus 
Che rats were killed by bleeding under ether anaesthesia in groups of three to five at int rvals 
after injection ranging from one to 120 hours. The blood from each rat was collected and 
centrifuged. One millilitre of serum from each animal was mixed with 2 millilitres 15 wt per 
cent trichloroacetic acid. This mixture was centrifuged, and the clear residue was used for 
determinations of ®P activity, and of total P according to the colorimetric method of 
Youngburg and Youngburg (1930). The unpre ipitated serum from each group was pooled and 
the serum Ca was determined for each group according to the method of Clark and Collip (1925) 
Phe “Ca activity was determined on the solutions of Ca obtained in this way after they had 


been titrated with potassium permanganate 

In each animal the tibiae and the incisor teeth were dissected free from adherent soft 
tissues. By means of a circular saw the fibulae were removed from the tibiae, and the tibiae 
were divided in ends and shafts. In each animal the pooled right and left tibial ends formed 
one sample, the tibial shafts formed one sample, and the four incisor teeth formed one sampl 
Each sample was ashed in an electrical muffle at about 400 degrees centigrade, the ash was 
weighed, and the “Ca and ®P activity det rmined on a nitric acid solution of the ash. The 
technique followed was that of Carlsson (1951 and 1952), except that a ratemeter was used 
instead of a scaler (Bauer 1945) 

Phe activity of each sample was determined with and without an aluminium absorber 
which absorbed all the “Ca radiation and 50 per cent of the 2P radiation. The counts pet 


second (c.p.s.) emanating from “Ca and #P respectively were calculated from the data thus 
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METABOLISM OF BONE SALT INVESTIGATED BY ADMINISTRATION OF “CA AND 
obtained. Standard solutions were made in 100 millilitres of nitric acid containing “Ca and 
to them the s of 


2P in the same proportion as in the injected dose. By reference 
f and of 


the various samples were expressed as per cent of the administered dose « 


lhe activity values recorded hereafter are expressed in this way 


RESULTS 


he Ca activity values of the tibial shafts and of the serum are recorded in Figure | 


Phe corresponding *P values ar recorded in Figure 2. From the values shown in Figure | 


the rate of deposition of calcium in the tibial shafts has been calculated according to the 
( 
Bauer 1954a): | where U calcium uptake in 
| 
hour ( the percentage of the dose of radiocaleium recovered from the 
the administration of the tsotope ind SS the 
ol the dost per 


following formula (Carlsson 1952 


milligrams pet 
calcified tissue in question, T hours after 
iverage specific activity of the serum calcium expressed as a percentag 
in question hour The expression 


milligram of caleium during the interval of time 
Ss. T is represented by the area en losed by the serum activity curve in Figure 1 


of Dose 
per mg P 


» of Dose of Dose 1} 10 
permg Ca 


after the multan 
plotted according 
have been indicated 
to the right of the 
animals in each of the 
120 hour groups. Fi 
nlevval f f multas 
» the 


active and th 


wtivity of the serum 


ire idicated in the tibial 


It is seen from Figure 3 that the tibial shafts show a constant value of U from about 
twenty-four hours after the administration of the radiocalcium. This steady value represents 
a rate of deposition of calcium in the shafts of 0-05 milligrams of calcium per hour 

Che U-values derived from the *P activity values in Figure 2 are recorded in Figure 4 
It is seen that t steady value represents a rate of deposition ol phosphorus in the shaft 
of milligrams an hour 

Phe ratio of the Ca P deposition rates in the tibial shafts was thus two to one 
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DISCUSSION 

Recent investigations have demonstrated that rapid, reversible processes seem to be of 
minor importance compared to skeletal growth for the redistribution of calcium and inorganic 
phosphorus in the skeleton, Thus isotope, once deposited in the bone salt, is released to the 
circulation only when the bone salt, containing the isotope, is reached by a resorption process 
which removes (dissolves) the bone salt together with the organic matrix (Carlsson 1951, 1952, 
Bauer 1054a, bh, c, d) 

sy means of the above “ U-formula ”’ the rate of deposition of calcium in various parts 


of the skeleton of rats has been calculated from isotope experiments. However during the 


18 mg Ca 08 r mg p 


per Hour per Hour 


4 


24 


big 


43 Calcium uptake in the tibial shaft as calculated from ™ fivity data 
administration of “Ca and ®?P to young vat The calcium uptake has been c; 
activity curve of the serum Ca and the tilnal shaft “Ca activity value shown in bigure 
U-formula (page 659 For lack of space the | and 2 hour groups have been omitted 
Phosphorus uptake in the tinal shafts as calculated 


values are recorded in the graph. Figure 4 
actiwity data after the simultaneous administration of “Ca and **92 to young rat Consult the note 
Figure 3 for an explanation of the values recorded 


initial hours after the administration of the isotope the rate of deposition of calcium, 
arrived at by this method, ts found to be higher than the subsequent steady rate (Fig. 3 
The same is true for the phosphorus calculations (Fig. 4) The interval after the 


administration of the Isotope during which this « omputation 1s influenced by reversible uptake 


processes 1s determined by the ratio of the exchangeable to the non-exchangeable fractions 


of the total activity uptake in a certain specimen of the skeleton. A more rapid fall in the 
serum specific activity respectively a lower ratio of the exchangeable fraction to the non 
exchangeable fraction of the total activity uptake thus tend to decrease this initial time 
interval (Bauer 1954e). By comparison of the blood activity curves in Figures | and 2 it ts 
seen that the calcium activity falls faster than does the phosphorus activity Practically 
all the body caleium is located in the bone salt, whereas a considerable part of the body 
phosphorus is located outside the bone salt The period after the administration of the 
isotopes during which the reversible processes might be expected to interfere with the 
calculation of the rate of the irreversible deposition process is thus longer in the P than in 
the “Ca experiment. The present experiment confirms this view: Figure 3 shows that the 
rate of deposition of calcium in the tibial shafts can be calculated from the twenty-four hour 
activity values whereas the same calculation from the *P activity values (Fig. 4) does not 
vield a reliable value until forty-eight or seventy-two hours after the administration of the 
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\fter the administration of radiocaleium, the activity ratio of two parts of the skeleton 
vives the ratio of their re spective rates of deposition of calcium (Bauer 1954a pro ided a 


time interval is chosen (after the administration of isotope) which is long enough to preclude 


the factor of exchanges ind short enough to exclude the Importance ot resorption ot the 


built-in bone salt The activity ratio between the tibial shafts and the incisor teeth 


2P values are recorded lable I shows that the two 


newly 


should thus be the same whether 


a OT 


sets of data agree 


[he value of these ratios during the longer time int is about 4. Knowing that 


the deposition rate of calcium in the tibial shafts is 0-03 milligrams of calerum per hour (big. 3 
the rate of deposition of calcium in the incisor teeth is thus 0-075 milligrams of calcium per 


hour. This figure is in agreement with earlier figures, in rats of the same strain and of 


derived both from morphological methods and from isotope data (Bauer 14a) 


the same age 
From the above it is seen that the ime holds true for the pho phorus value 


In an early isotope experiment (Armstrong and Barnum 1948) the conclusion was reached 
} 


that there is a difference in the metabolism of the calctum and the metabolism of the 


phosphorus of the bone alt It should be tressed, however, that the rate of de position ot 


bone salt can be determined only by referring skeletal activity to blood activity This can be 


done either by direct reference U-values or indirectly by recording the ratios of two 


} 


skeletal activity values which meet the requirements pointed out above If these conditions 
! 


are not met with, misinterpretations might arise 


SUMMARY 


After the simultaneous administration of radiocales to young 


rats the rate of deposition of calerum and of phosphorus in moputed 
\vreement was found between the two set of data ! thu foursd on the 


metabolism of the caleium and of the phosphorus of the 


ADDENDUM 


LABLE I 
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i 
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THE CYSTS OF OSTEOARTHRITIS OF THE HIP 


A Radiological and Pathological Study 


W. Lamp, EvINBURGH, SCOTLANI 


K. RHANEY, DUNDEE, SCOTLAND, and 


j 


Bone cysts are a well recognised radiological feature of advanced osteoarthriti Pleowe 


1940, Brailsford 1952). They are seen frequently in relation to the hip joint in both acetabulun 


and femur, but it is perhaps not always appreciated how numerous and extensive they may be 


I hie present study attempts to correlate the radiological and | ithological feature ol the 


cysts occurring in the head of the femur, and to elucidate their pathogenesi \ general 


account of the pathology of osteoarthritis of the femoral head, with a brief discussion of 


the cysts, was presented by Harrison, Schajowiez and Tructa (1953 The pathology of th 


eyvsts was described in detail by Landells (1953), who sugvested that they were caused by 


\ 


the intrusion of synovial fluid under pressure. Landells believed that the cancellous trabeculae 


vield under the pressure transmitted through the fluid, and that the cysts are formed in 


enlarged marrow space \ccordingly, he interpreted the cysts a virtually incomplet 


fractures "’ of the trabecular system, and attributed the development of dense bone around 


them to “ bodily displacement "' of trabeculae by fluid and to new bone formation in response 


to strain 


The hypothesis that subarticular cysts are excavations produced by synovial fluid is not 


new. It was propounded by Freund (1940) to explain the formation of cysts in rheumatoid 


arthritis and haemophilic arthrosis. In Freund's opinion synovial fluid would be forced into 


the subarticular bone through defects in the surface by the sustained rise in intra-articular 


pressure resulting from an effusion into the joint. But Cruikshank, Macleod and Shearer (1054 


reported the development of cysts in rheumatoid arthritis without clinical evidence of a 


significant increase of synovial fluid in the affected joints 
In our opinion satisfactory proof that the defects in the bone in osteoarthritis are caused 


by synovial fluid has not been established. The evidence to be presented is believed to prove 


that such lesions are foci of bone necrosis caused by violent impact between the opposing 


surfaces of the joint in the absence of the protection of healthy articular cartilage Such 


injury is not unlikely, and it would explain the development of kissing " lesions, as deseribed 


by Plewes (1940), on opposing surfaces of the joint. Our studies lend support to the view that 


cavities filled with synovial fluid are often, but by no means invariably, found in the bony 


defects We difter from Landells, however, in believing that bone destruction preced the 


entrance of synovial fluid, and suggest that the cavities filled with fluid are formed in the 


course of repair as the dead bone is removed 


The use of the word “ cyst is hable to give rise to confusion because radiologists and 


pathologists employ it in such different ways lo the radiologist a cyst | imply i 


circumseribed area of translucency in bone to the pathologist the term connote in 


encapsulation of gas or fluid in any tissue. Since many, but by no means all, of the cyst 


de tected radiologically in osteoarthritis do contain ency sted fluid the two usare ol the word 


cyst are clearly not synonymous. In the hope of avoiding confusion we shall restrict the 


word cyst to the radiological lesion and use such circumlocutions a loculi of fluid 


encysted fluid,” or simply “ fluid ’ for.a eyst in the pathological sense 


B, 
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MATERIAL AND METHODS 


The following observations are based on a study of the excised femoral heads of thirty SIX 


patients with advanced osteoarthritis of the hip, treated by the method of Judet and Judet 
, (1950) Thirty of the patients were suffering from primary osteoarthritis as defined by 
Mercer (1951), and in six the disease was superimposed on other lesions of the hip All the 
patients were ambulant They were se lected for operative treatment because of pain both 
at rest and on movement. Most of them showed serious limitation of movement in th hip, 
but this was not an indication for operation in the absence of intractable pain. Operation was 
not advised merely because cysts had been dete« ted radiologically 
Fourteen other femoral heads, excised in the treatment of frac ture of the neck of the 
femur, have also been examined for the presence of cystic lesions. In ten the head was 
resected a8 a primary measure, and in the remaining four because the fracture showed no 
signs of union two or more months after injury; one femoral head had undergone avascular 
: necrosis. The ave rage age of the patients with a fracture of the femur was seventy-three years 
; and of patients with osteoarthritis sixty years 
Ihe excised femoral heads were radiographed in at least two planes at right angles 


The severity of the osteoarthritic changes was graded in the manner suggested by Collins 


(1949) and all the cases were regarded as being Grade IV on the grounds of extensive loss of 
cartilage, osteophyte formation and eburnation. often accompanied by flattening of the 
articular surface. The specimen was then sawn into slices 05 to 1-0 centimetre thic k and 
these were radiographed in series. In one case we injected a cyst with 40 per cent lipiodol 
before section and its extent and ramifications are shown in Figure 4. Histological examination 
was carried out in each case. The bone slices were fixed in 10 per cent formalin, decalcified 
and embedded in parattin in the usual manner. Sections were cut at 10-20 micra and stained 
with haematoxylin and eosin. Specific features were investigated by Mallory’s stain for 
\ connective tissue, Mayer's stain for mucin, and Weigert’s fibrin stain, and Gomori's method 


was employed to detect haemosiderin. Serial sections were employed to a very limited extent 


RADIOLOGICAL OBSERVATIONS 


In our experience cysts are detected pre-operatively in the hips of most, but not all, 
patients with advanced osteoarthritis. There appears to be considerable variation in the 
amount of eyst formation and in clinical radiographs it is often difficult to estimate with any 
exactness their number, extent and size. Most of 
the cysts in the femoral head are small and are 
situated close to the articular surface, Less common 
are the larger cysts which sometimes extend into the 
femoral neck (Fig. 1). We have found no correlation 
between the amount of cyst formation and the 
duration of the disease 

Radiographs of the excised but still intaet 
femoral head provide little additional information 
about the cysts: occasionally they reveal cysts that 
had not previously been detected. On the other 
hand, radiography of the series of slices of the 
femoral head is an excellent method of « xamination 
Typical examples of such radiographs are seen in 


Figures 2 (this femoral he ad is shown pre-operatively 


in Figure 1) and 6, which are re presentative of our 


Radiograph — showin advanced — osteo series. By this method we have de monstrated cystu 
arthritis of the nght hip. Extensive cyst 
formation in the femoral head and neck lesions in ¢ very patient with primary osteoarthritis 
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Small subarticular cysts, many too small to be detected pre-operatively, are surprisingly 


common, while larger eysts— some of unsuspected magnitude —are more cl visualised 


In the six patients with secondary osteoarthritis, small cysts were seen in each femoral 


head although none had been detected in radiographs taken before operation No cyst was 
demonstrated either before or after operation in the patients with fractures of the neck of 


the femur 


CORRELATION OF THE RADIOLOGICAL AND MACROSCOPICAL APPEARANCES 


In advanced osteoarthritis the femoral head is characteristically deformed (Harrison 
Schajowiez and Trueta 1953) (Fig. 2, section 5). Most of the central part of the articular 
surface is denuded of cartilage and the eysts occur beneath the « xposed bone (Pig 
We have not encountered a cyst beneath intact articular cartilage, and only rarely the 
infero-medial osteophyte The surface bone overlying the cysts is eburnated and selerosed 


varticularly on the superior aspect of the head. It is often stippled with minute 
} 


of which end blindly just below the surface. although a w perforate ‘ ipertics hone 
verlying a radiological lesion. Sometimes there are sm islands of cartilage in the denuded 
a, and on section this cartilage 1 to plug i defer rh othe urtace one, commonl 
defect i trabeculae mse fragment 
sometimes assumed to be survival of the original layer, b 
shows that the gre; hays ire formed by metapla la 
the bone 
I he macroscopic appearance of the cyst ov i ( st mall 


spherical defects in the sclerosed subarticular 
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less often spherical Figs. 3 to 7) and 
may pursue an oblique course towards 
the articular surface. Even when there 
is such extensive destruction of the 
trabecular system as is shown in Figures 
2 to 7 a thin plate of bone ts usually 
present at the overlying surface. Histo 
logical examination frequently shows 
that this bone is in fact necrotic ‘ut 
we have been unable to identify necrotu 
bone in radiographs of the slices 

The defect in the trabecular system 


by i ayer of denuded at ”) is occupied by connective tissue which 
radiograph of th ion is show r 
4. Note that subarticular 

ualised by contains one or more locul $to 7 


usually, but by no means always 


filled with thick, mucoid fluid that ts 
occasionally bloodstained. Usually the greater part of the bony defect is occupied by 
such loculi, but in our experience there is no correlation between the extent of the defect 


in the bone and the size of the eneysted loculi of fluid. Many loculi of fluid are spherical or 


Figure 4 Radiograph of excised temoral head to 
show the extent of a large cyst. Liprodol has been 
injected (see text bivure 5 The same cyst in 
cross-section. Figure6 Kachograph of the section 
showing the extent of the bone defect. Figure 7 

Photomicrograph of the same cyst showing seat 
tissue and loculiin the bone defect. New formation 
of cartilage (opposite arrows) has filled defects 
at the overlyin surface resulting from bone 

destruction Ht. and I 2 
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pyriform, as Landells observed, but some conform with the irregular shape of the defect in 


the bone (Figs. 3 to 7). Some are incompletely partitioned by septa of connective tissue 


Occasionally they communicate with the joint cavity through the minute defects observed in 


the articular surface, but in our experience such communications are rarely found, and the 


locul are usually separated from the joint cavity by a thin plate of bone (Fig. 3) or by cartilage 


occupying defects in the surface plat. 
HISTOLOGICAL OBSERVATIONS 


In the following account our object is to review the nature of the damage to the bone at 


the sites of cyst formation and to deseribe the process of repair and the formation of cavities 


of fluid in the bony defects 
At the site of recent injury to the articular surface the surviving cartilage is disrupted, 


the subchondral plate is destroyed, and fractures are produced in the subjacent trabecular 


(d) 


Part of a large ‘ t which involves most of the 


femoral head There is exter lo of trabeculae i 
deep below the surface with replacement by scar tis 
The sclerotic subarticular bone shows extensive necro 
mall loculi of fluid (4) are only present beneath a small 
defect the urtace plate The bone the deepet 
part of the femoral head (cj) is not necrotu H. and 
15 


(Figs. 8 and 9). Usually, however, such foci of injury are at a more advanced stage of r pail 


by the time the femoral head is excised. Nevertheless the changes that result from repair 


can usually be interpreted and the extent and character of the original damage assessed from 
below the surface, and from th 
and 13 

when the more superticial bone is sclerosed, injury is 
Phe foree of impact 


the persisting remnants of necrotic bone, both at and 
disappearance of a segment of the original trabecular system (Figs 

In the later stages of the disease, 
likely to produce necrosis rather than fragmentation of this surface bon 


fu- 
A 
\ 
4, 
hic. 10 
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would be transmitted to the weaker underlying bone with resultant disruption and necrosis 
rhis may result in loss of part of the trabecular system beneath an unbroken surface (Figs 
lO and 11 We have been impressed by the similarity of such lesions to those circumseribed 
defects that contain encysted fluid, where, in our experience, it is also usual to find necroti 
bone at or below the surface (Figs. 14 to 16 Arterial thrombosis is sometimes seen within 
the necrotic segment and may be partly responsible for the development of such necrosis 
However, we have seldom found thrombosed arteries proximal to the site of injury, and 


arteriosclerosis 1s never severe enough to seem a probable cause of serious ischaemia 
ite 


Ike pair of this bone damage bears a striking resemblance to the changes seen at the 


focus before the onset 


of an imperfectly immobilised fracture. We have not seen a necroti 
il 


of repair. presumably because a period of comparative inactivity preceded operative remo 
of the femoral head. In a focus of recent injury (Figs. 8 and 9) the fragments of disrupted 


bone are being removed by osteoclasts, and a highly cellular and vascular granulation tissu 


histologically similar to that seen at the site of fracture, fills the damayed focus and extend 


to the overlying surface From an examination of many lesions at wou 


with the potential capacit © form new bone, cartila 


ends of interrupted trabeculae and 


we have concluded that cells 7 
simply connective tissue are usually formed from the 
formed trom the bone marrow 


surface plate, whereas granulation and sear tissue are usuall 


Most foci of repair contain tissue derived from both sources | 


inount 
varies in different lesion Seams of osteoid may dev yim the 
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(c) (b) 


Fic. 12 
Healing of a focus of damage Ihe surface is repaired by cartilage (a 
arising from fractured trabeculae Living bone is present at (+) and 
fractured dead bone at (« 


Ihe central zone of greatest bone destruction 
with oedematous connective tissue derived from the 
and contains several loculi of thuid. Note 
debris in the loculus (d 


is filled marrow 
space the presence of bone 
immediately below necrotu 
H. and E., 30.) 


surface bone 


(a) 


crotic bone 


iinving bone at (/ H. and | 160 
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(a) 


Necrotic bone (a) at the surface of the large cyst illustrated at a different 
level in Figs. 14 and 15. The locul: of fluid (d) and (¢ 
seen at (d) and (e) Some of the dead 
appearance which is probably due to osteoclastic activity, and ts 
surrounded by vascular, oedematous connective tissue. Cartilage (b) has 
formed from interrupted living bone (c) at the surface. (H. and I 65 


in Figure 15 are 
bone has a ‘‘ moth-eaten 


(b) 
hic. 17 
a) occupying defects in the trabecular ystem 


the cartilage is directly continuous with interrupted trabe 


culate 
H. and | 65 
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rise to new trabeculae (Fig. 18) or restore the damaged surface The new bone 


is readily 
identified by its unusual cellularity and by 


its abnormal internal architecture Instead of 
new bone, masses of cartilage may form by a process of metaplasia (Figs. 7, and 12 to 17) 
and some is converted into scar tissue (Fig. 10). As these illustrations show, the origin of 
from injured bone may be inferred when thes« 
direct continuity with interrupted trabecula We believe that the 


eburnated surface is formed in this way 


cartilage or connective tissue tissues are mn 


cartilage found at the 


and is rarely a surviving fragment of the orginal 


articular layer. When healing is complete, new bone, cartilage or connective tissue separate 


the persisting defect in the trabecular system from the synovial cavity 


Is 
i i 
65 
When dead bone persists in the foe: of damage, it is enclosed in sear tissue, or incarcerated 
in newly formed bone or cartilage lhe necroti urface plate i lowl replaced n sore 
instances by new bone growing in from the margin of the lesion. The amount of osteoclasti 


ictivity in relation to the dead bone is extremely inable, and in many long-standing lesion 


there is little evidence of continued bone removal (Figs. Il and 16 
There is strong circumstantial evidence that synovial fluid enters the bony defect 


through a breach in the articular surface (Landell We have contirmed that a communicating 


channel 1 ometimes prese nt between the enceysted fluid and the ynovial cavity hig ih 


ind 12) but as we did not study this point by serial sections, we feel that many were probably 


missed, although others may well be obliterated as the surface is repaired. On the other hand 


uch loculi when a defect in the trabecular 
system is covered by an intact surface (Fig. 10), and also at 


Ihe loculi of fluid are surrounded by 


we have been impressed by our failure to find 


ites of recent injury (Figs. 8 and 9) 
connective tissue of very varied 


ippearance In 
comparatively recent lesions the connective tissue is 


loose and oedematous (Fig. 12), and 


contains fibroblasts and capillaries, histiocytes swollen with debris, and lymphocyte In older 


lesions more mature connective tissue is present (Fig. 7); it is often condensed around the 


loculi to form a capsule, and contains many large sinusoidal blood vessels (Harrison, Schajowiez 


and Trueta 1953 presumably derived from the capillanes formed during repail In some 
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lesions the sear tissue is extremely dense, particularly around the loculi of fluid (Fig. 14 
In some Joculi, strands of necrotic tissue stretch across the cavity and are attached either 
to the capsule or to the septa from which they appear to originate (Figs. 14 and 15). Traumatic 
haemorrhages, often associated with thrombosis of small vessels, are common, particularly 
near the surface of the cysts, and bleeding may consequently occur into the loculi of fluid 
However, we found no evidence that haemorrhage plays any part in the production of the 
cysts (Pommer 1913, Lang 1932, 1934) 

We have never seen “ bodily displacement " (Landells) of trabeculae around encysted 
fluid, even at an early stage of repair, and orientation of the trabeculae is not present at 
this stave (lig. 12). Around the older cysts however the trabeculae do undergo remodelling 
and sclerosis (Fig. 14) and new bone sometimes continues to form slowly from sears of 
osteoid in the marginal connective tissue. This surrounding sclerosis is probably caused 
partly by pressure transmitted through the encysted fluid, but it may well be further increased 
by the stress thrown on these marginal trabeculae by the loss of a segment of bone from the 


weight-bearing area 
DISCUSSION 


It is the very nature of osteoarthritis to expose the subarticular bone to injury, particularly 
in the weight-bearing joints. In our histoiogical studies we have emphasised the importance 
of such injury as the cause of cyst formation during the evolution of the disease 

It is our belief that the shock of jolting movements at the hip is normally absorbed by 
the protective resilience of healthy articular cartilage and that in osteoarthritis such movements 
injure the bone at the site of impact and the shock is transmitted to the subjacent trabeculae 
Ihe nature and extent of the damage to the bone will depend on the degree of protection 
afforded by any surviving cartilage, the presence and extent of sclerosis in the subarticular 
bone and on the severity of the injury. Injury to the delicate subarticular bone before the 
cartilage is completely lost results, we believe, in the numerous small foci of bone destruction 
that we have described in the vicinity of the articular surface; the surface plate and the 
subjacent trabeculae are fractured and even fragmented, and the defect is open to the synovial 
cavity. At the opposite extreme, in the later stages of osteoarthritis, jolting injuries will 
affect densely sclerotic bone. In our experience injury at this stage is more likely to produce 
necrosis with less disruption of the superficial bone at the site of collision; at the same time, 
however, transmission of the force of impact through the trabecular system is lable to result 
in fractures and necrosis of weaker trabeculae, deep below the surface 

The presence of cavities filled with fluid at the site of injury is certainly the result of 
disruption of the articular surface so that synovial fluid is forced into the bone under the 
pressure of the weight of the body. We agree that the appearance of large defects filled with 
synovial fluid might reasonably be interpreted in the way suggested by Landells, but an 
examination of early lesions at different stages of evolution fails to provide evidence that bon 
destruction or “ bodily displacement " of trabeculae is actually caused by an influx of synovial 
fluid. As we have shown, synovial fluid is not always present at a site of recent injury, even when 
the surface bone is disrupted, and fluid is absent from sites of bone necrosis when the continuity 
of the surface is not destroyed. We believe that such observations provide evidence that 
the bone destruction precedes, and is independent of, the entrance of synovial fluid into the 
bone, and that if the surface remains intact until the deranged focus is filled with granulation 
tissue the formation of cavities of synovial fluid will not occur. On the other hand, should 
synovial fluid enter the necrotic bone, it is likely to disrupt the already devitalised tissue, 


which may then be swept into the cavity of the joint, leaving a potential space in which 
synovial fluid becomes encysted during the stage of repair 
Extensive necrosis of the femoral head in osteoarthritis was interpreted by Pridie (1952) 


as the result of a “ vascular catastrophe "’ and was aptly likened by Collins (1939) to the 


histological picture of avascular necrosis. The association of cystic lesions with such bone 
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necrosis was reported by Harrison, Schajowiez and Trueta (1953) who believed that a 
of infarctions "’ occurs in the “ destructive phase " of osteoarthritis. These authors beheved 


that infarction of the bone was caused by collapse of the femoral head, and concluded 


that ischaemic changes were a usual occurrence in the late stages of the disease Wi 


agree that ischaemia may play a role in the deve lopme nt of these foci of bone necrosis, but 


in our opinion it ts the result of arterial damage sustained at the time the bone is injured 


and collapse of the femoral head is more likely to be the result of extensive bone destruction 


than its cause 
I hie se sites of tracture and necrosis may become visible I idiologu illy 
been rm moved either by la ti wtivilty oF Loy be hed into 


perpetuated boy the 


once devitalised 


fragments of bone have 


the cavity of the joint In many instances the radiograph defect is 
ind by the formation of 


production of cartilage and connective tissue instead of new bone 


cavities of synovial fluid, Such imperfect healing, analogous to that at the site of an impertectly 


immobilised fracture is, we believe, also caused by lack of rest. Continued use of an injured 
osteoarthritic hip must result in the repeated transmission of the we wht of the body through 


the defect in the trabecular system. In consequence, healing is likely to be impaired and 
the cavities of synovial fluid will tend to persist instead of being obliterated by 


therefore, that the cysts of osteoarthritis are sites of injury that 


yranulation 


tissue. I[t is our contention 
often, if not invariably, contain encysted synovial fluid, and the persistence of the radiographi 
defect is an indication that continued use of the joint has impeded the natural processe 
of repai 
SUMMARY 

| \n attempt has been made to correlate the radiog1 iphi appearance ind the morbid 
anatomy of the cystic changes that occur in the head of the femur in advanced osteoarthrit 
Phe suggestion is made that these lesions are foci of traumatic bone necrosis. Repair may 
complicated by the subsequent entrance of synovial fluid through detects in the surface 
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It is common practice in modern orthopaedic surgery to insert pieces of metal into the 
human body; often they remain in the tissues for considerable periods. It is clear that in 
addition to having the necessary mechanical properties to ensure adequate immobilisation of 
the bone these metals should be inert in tissues and interfere as little as possible with repair 
and normal physiology. All appliances inserted by orthopaedic surgeons are made of metal 
having a very high corrosion resistance: during an operation, however, they are handled with 
tools which are not made of the same material. The behaviour of metals immersed in fluid 
depends markedly on the specific nature of their surfaces, and it is interesting, therefore, to 
consider what effect this handling has on the metal surfaces and whether it could cause any 
change in the reaction of the buried metal with the body tissues. It is first necessary to 


appreciate what the surface of a metal is lke, and what happens when it is touched by 


another solid 
THE NATURE OF THE CONTACT BETWEEN METALS 

Metal surfaces, no matter how carefully they are prepared, are never flat. They have 
irregularities which are many atoms high; even using the most advanced polishing techniques 
it is impossible to create atomically smooth surfaces. Whenever two metals are brought 
together contact first occurs at the points where the tips of the asperities on one meet the 
surface of the other, Initially the force driving the metals together is transmitted through 
these small areas of contact only, and consequently the local pressure is very great; so great 
in fact that it exceeds the yield pressure of the metals and plastic deformation occurs. The 
region of contact grows as the two surfaces deform to accommodate each other until it reaches 
such a size that the mean pressure over the actual area of contact no longer exceeds the yield 
pressure of the metal. Thus, although two metals may apparently be in contact over several 
square centimetres, in fact they touch only at a few isolated points. The total area of true 
contact may be as little as one-millionth of the apparent area 

Over this small region, however, the metals are very strongly welded together. The local 
deformation of the metal which occurs near the areas of contact makes these regions stronger 
than the bulk of the solid. Consequently when the metals are separated they often part not 
at the original interface but slightly to one side of it, in the region which has not been 
strengthened by deformation. This means that small fragments of one metal are left behind 
on the surface of the other, and remain adhering firmly to it. [t is almost impossible to touch 
two metals together without causing some transfer of this kind The amount of metal 
transferred is greatly increased if any slip occurs between the metals and also depends markedly 
on the presence or absence of lubricating and other films on the surfaces. Figures | and 2 
show two photomicrographs illustrating typical fragments of copper welded on to steel after 
the copper had been slid once over the steel surface 

A general account of the researches on which these conclusions are based was given by 


towden and Tabor in 1950 
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In simple mechanical operations in which a tool is brought into contact with a metal 
some transfer may be expected to occur from one to the other. In orthopaedic surgery, for 
example, we may expect that tiny particles of the screwdrivers, spanners and forceps used in 


an operation may remain welded to the screws, bolts, and plates which are buried in the 


body. If fragments of metal from the tools do become buried in the patient in this wa 

could act as corrosion centres and initiate a continuing dissolution of the buried metal 
Experiments have been carried out to ins wate whether such metalhe transfer doe 

occur, and to study its amount and distribution \ brief account of some of our earher 


experiments has been given elsewhere (Bowden, Williamson and Laing 1954a 


EXPERIMENTAL METHODS 
Three procedures common in bone surgery have been studied: inserting a serew into a 
bone, drilling a pilot hole for it, and tightening a bolt in its socket. The serews, bolts, plats 
and all the tools used were samples of those supplied to the medical profession Dhew 


specifications are given in lable | 


kia. 
Photomicrograph of sectior steel surface alter a pnece f 
opper | id been slid over it \ frayment of pper lark) 1 
een adhern to tl tee irface lor \ W. Moore 
| 
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SPECIFICATIONS OF MATERIALS 


Ver cent by weight 


hlement 


d 


Carbon 0-07 trace O12 0-70 0-16 0-19 O15 
Chromium In Int 40 4°25 16-50 13-60 70 200 
Nickel 8-50) 2.50) 0-44 74) 10-0 
Manyanes« O50 trace ORO 0-30 0-20 20 24) max 

Ssheon trace O35 20 0-24 0-75 max 
Molybdenum 275 + (SO max 


0-04 max 
marx 


Vhosphoru 


ulphur 
Cobalt 65-0 
unysten 


Vanadium 


a) Firth Vickers FMB. steel: used for plate screws, et 
4) Vitallium: used for plates, screws, et« 
birth Vickers I teel: used for stainless steel twist-drills 


(d) High peed steel: used for engineer twist-drills 
birth Vickers FH. steel: used tor circular saw 
(f) Firth Vicker 80 steel: used for box-spanner for Vitallium bolts 


(vg) Martinsitic steel used in all other tool 
(hk) Fink's recommendation (AISI 302), current American specification (18 85 Mo or AEST 316 317) quote 


10° 14 per cent nickel, 0-08 per cent max 


carbon, and 2 4 per cent molybdenum 


In each operation studied the head of the tool used was made radioactive by irradiating 
it in the neutron pile at Harwell, It was then used in a manner simulating as closely as possible 


the conditions of an actual orthopaedic operation and the amount of metal transferred from 
The specific activity 


it was measured using either a Geiger counter or a scintillation counter 


of the tool under investigation was determined by counting the emission of a known mass of It, 


and hence the mass of transferred metal could be calculated 
Phe distribution of the metallic transfer was determined by an autoradiographic technique 


In this method radioactive particles are made to record themselves by their own radiation 


on a sheet of sensitive film placed against the contaminated surface 


RESULTS 


In the first series of experiments stainless steel screws were driven into bone with a steel 


screwdriver. The mass of screwdriver metal transferred to the screw heads was found to 
depend markedly on the amount of slip that occurred between the driver and the screw 
Fable I] shows the values found in four typical cases, together with the results of an analogous 


experiment in which the same screwdriver was used to insert a series of Vitallium screws 


PABLE Il 


TRANSFER FROM STEEI SCREWDRIVER TO STAINLESS 


STEEI a SCREWS AND TO VITALLIUM (/ SCREW 


Vitallium 


WS 


Steel 


Screw No detectable slip 17 
Serew 2. Slight slip 22 O'S pp 
Screw 3. Some slip 45 ux 10 yop 

Much slip 65 py 1-7 pt 


Ihe values quoted in Table Il were measured to an accuracy of +10 per cent, except 


the two values below | »g which are accurate to +20 per cent 
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[TRANSFER FROM 


Vitallhum 
bolt 


detectable ship 
sip. Normal torce 


time Much shp. Ver 


In the second series of experiments the transfer occurring during bolting was studied 


Hexagonal-headed bolts were gripped by their shanks in a vice and a radioactive surgical 
box-spanner was used to tighten them aginst the gnp of the jaws. Forces similar to those 
used in a surgical operation were apphed. The spanner was 1 moved and replaced several 


Fic. 3 
\utoradiographs of transterre d metal on stainles teels 


slip ot 


! 17 


Figure 5 graph of transfert 


represent of the film and the 


times as repeated application is customary in orthopaedic surgery. Table IIL gives the transfer 
vestigated in a 


and also to Vitallnum bolts which were iny 


observed to stainless steel bolts 
wcuracy ol 10 pet cent 


similar experiment. Again the transfer was measured to an 
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rABLE 
SPANNER TO STAINLESS STEEL (a) BOLTS AND FROM STEE SPANNER 
ro Virattioum (4) 
belt | 
| 
Bolt panner apphed once only No eat force used 
| Bolt 2 panner applied twice used 43 
Bolt 3. Spanner applied great force used 103 
hia. 4 
crew head bigure 4 .odetectatl 
| 47 
; 
bottom of the slot. (Dr A. JW. Moore) Figure 6 — Position 
of tilm for autoradiograph 
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Figures 3 and 4 show typical autoradiographs of the transferred metal adhering to screw 


heads. These were obtained by standing the screws head downwards on a photographic film 


Both autoradiographs show a grey region caused by radiation emanating from transferred 
metal within the slot of the screw, and several small areas of intense whitening indicating 


discrete transferred particles are visible along the outer edges of the slot of the screw on which 


(a) (h) 
Fic. 7 


\utoradiogiaphs of transferred metal on Vitallium serews 
First screw No slip, 0-6 pe. Second ,ht slip, O38 pe 
Third screw—Some ship, 10 pe Fourth screw Much slip 

7 


The distribution of transferred metal within the slot was obtained 


the driver had slipped 
Ihe method used and the autoradiograph 


by inserting the edge of a sheet of film into it 
obtained are illustrated in Figures 5 and 6. Figure 7 is an autoradiograph of the heads of 
It shows clearly the increase in transfer which occurs when the driver 


four Vitallium screws 
is allowed to slip in the screw slot. From the information displayed in Figures 3 to 7 it is 


deduced that the metal transferred from the driver is distributed on the screws as shown in 


Figure 8 Similar autoradiographs of bolts which have been tightened by a box-spannet 
support the view that transfer is greatest in those regions where most slip occurs 
It is usual to prepare a pilot hole for an 


W orthopaedic serew, using either an electric or 
hand-operated drill, Both engineers’ twist-drills 


and special stainless steel ones are commonly 


used for this purpose. Frequently pilot holes 


are drilled after a plate has already been fixed 


in place by two or more screws, the remaining 


holes of the plate being used to localise the 


twist-drill Owing to the convex and wet 


surface of the bone it sometimes happens that 


twist-drill comes into contact with the edges 


hia. 8 the 
of the plate hole, and considerable friction may 


Distribution of transterred metal on screw head 


occur between them. Figure 9 shows a typical 


hole in an orthopaedic plate which was removed because of persistent sepsis after being 
attached to the right tibia of a patient for five months. It is clear that the twist-drill has 


ground away the shoulder of the hole 

In collaboration with Colonel J. Hickman, of the Department of Veterinary Clinical 
Studies, Cambridge, experiments have been carried out in which the transfer occurring from 
twist-drills to bone and to a plate have been measured during im vivo experiments on an 
eighteen-month old Collie-cross bitch. Holes were drilled through one cortex of the femur 
with a hand-operated drill. The holes were sectioned axially and both halves assayed together 


It was found that the amount of metal transferred to live bone when a pilet hole is drilled 
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\ typical hole in 


plate was rem ‘ mth ht tina of 
lat the twist-drill ha 


he hole otthi plate 
round awa vith a radioact lamMage appearer 
in orthopaedic plates reme an a 


plate 


decreases markedly with the age of the twist-drill used. The transfer to the surface surrounding 
the first hole made by a ,{,-inch stainless steel drill was 12 


5 4» gramme with the second hok 


. gramme; this decreased to 
and none was detected with subsequent holes. Similar 
behaviour was observed using engineers’ drills, the corresponding amounts being Of 
and gramme 


This behaviour agrees closely with that reported by Shaw using human 
bones thawed from a bone bank (Bowden, Williamson and Laing 1954: 

Phe transfer of metal to a plate when a pilot hole was drilled through it was, however 


very much greater, In the first experiment the drills were merely allowed to touch the edge 


IN 


nN A Vitor Hows i THROUGH 
Drill allowed to te 


teel nee drill teel 


41m) Hi No \ 400 


te 


2-3 gramme 17-5 gramme 


0-55 gramme 1:75 gramme 2 


of the plate s during the drilling process In the second the shoulders of the plate hole 


were 
deliberately ground away with the drill until the damage appeared similar to that occasionally 


observed in plates removed from patients big. 10) lable IV shows the amounts measured 


when both stainless steel and engineers’ drills were used to make pilot hole 
steel and Vitallium plates 


through stainles 


The large amounts of transfer observed with stainless steel twist-drills are probably due 
to the fact that the plate s are as hard as these drills and bulk shearing of the cutting edge 
of the drills occurs 
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In further in vivo experiments the amount of me tal left adhering to the surface of a bone 
graft was investigated. A radioactive stainless steel circular saw was used to cut a graft 
from a canine tibia, and it was found that 320 » grammes of the saw became embedded pet 
square inch of the cut surface Other experiments investigating the amount of metal 
transferred during routine engineering operations suggest that apprec iable transfer may occu! 


when surgical mallets are used to insert orthopaedic nails 


THE CHOICE OF A METAL FOR ORTHOPAEDIC SURGERY 


fefore 1938 a wide variety of metals was used by orthopaedic surgeons for the internal 
fixation of fractures and similar purposes. In the opinion of Venable and Stuck (1938) these 
metals failed because they caused a reaction in the surrounding tissues from the electro 
chemical corrosion of the buried metal. The presence of these corrosion currents Is believed to 
affect the growing tissue around a fractured bone or at an operation site and to cause the 
phenomenon known as electrolytic inflammation It is not known definitely whether it 1s 
the presence of the currents themselves or the increased concentration of metal ions in the 
tissue which they produce that causes electrolytu inflammation However, the condition 
interferes with the union of the fracture and also produces heavy fibrosis around the plate 
or nail, occasionally leading to the rejection of the metal. If two different metals ar left in 
the same patient the electrolytic action can be so great that one of them may be dissolved 
in bulk 

In an attempt to remove the danger of electro-chemical corrosion it was decided in 
America to standardise a single metal for the manufacture of all internal appliances. Between 
1941 and 1948 investigations were carried out to find the most suitable metal for use in 
orthopaedic surgery (Fink and Smatko 1948, Venable and Stuck 1947, 1948). Two main 


factors were considered in this work: firstly, the ideal metal has to be inert when buried in 


the tissues; and secondly, it must possess the necessary me¢ hanical strength to withstand the 


stresses to which it might be subjected 
Of the metals investigated AISI 302 stainless steel and Vitallium wer found to be the 
most inert, Vitallium being slightly the more so (Fink and Smatko 1948). The specifications 


of these metals are given in Table I. Stainless steel was felt to have certain advantages ove! 


Vitallium because of its more suitable physical properties Not all surgeons were in agreement 
over this and both metals have come into wide use, It was, however, recognised that all the 
screws and plates used in any one case should be of the same composition in order to avoid 


electro-chemical corrosion, and it was recommended that stainless steel material should be 


damaged as little as possible during insertion to avoid increasing its toxicity to the tissues, 
and that the drills used should also be made from the same steel as the plates and screws 
From the point of view of cheapness and availability stainless steel presents advantages 
over Vitallium and similar alloys. This is especially true when the surgeon needs a new or 
modified appliance, because this can more easily be made from stainless steel than from 
Vitallium: the latter requires casting and a complicated checking system to guard against 
physical defects in the appliance. A survey of current: prac tice in orthopaedic surgery was 
given by Watson-Jones (1954) 

Phe screws, bolts and plates manufactured by Down Bros. and Mayer & Phelps are made 
from Firth Vickers F.M.B. steel, which is within Fink's specification, and these products were 
used in our tests. The manufacturers have attempted to increase the inertness of their 
FMB stainless steel products by reverse electrolyt plating (to remove surface metallu 
debris) and by passivation in nitric acid (to increase the thickness of the protective surface 
laver of oxide). The tools used were manufactured from a martinsiti steel (Table | 

While it is unusual nowadays to find bulk corrosion of buried stainless steel components, 


over the course of the last few years it has been observed that the tissue reaction to the 
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so-called nen-toxic stainless steel varies from case to case This variation has also been seen 
from place to place around the same internal apphance. Something appears to be making 
the “ non-tox metal ‘ tox. to the tissues and, in spite of using material carefully 
pre pared from the stainless steel, occasional tissue reaction of a moderate or severe degre 
has been found. In the absence of s psis any su h tissue reaction is taken as evidence of 
toxicity of the metal due to its dissolution in the body fluid 

It is clear that any method of increasing corrosion resistance and so reducing toxicity 
is of importance; this is especially true when the metal is used for the manufacture of hip 
cups and similar appliances, as well as for the more usual plates nails and screws I he 
physical experiments have shown that contact between metal surfaces usually results in the 
transference of small fragments of metal from one surface to the other This indicates that 
there may be a variable factor present in screwing, bolting and drilling which might act as a 
source of electromotive force and a cause of metallic corrosion. Observations have been made 
of the tissues surrounding buried orthopaedic appliances. Specimens were examined in ordet 
to compare the tissue reaction to metal handled with considerable force during its insertion 
for example, screw heads and bolts) with that to metal not treated so severely (for example 


the flat surfaces of plates and nails 


PATHOLOGICAL OBSERVATIONS 


Ihe tissues surrounding buried metal were examined during operations for the removal 


of instruments of internal fixation which had fulfilled their purpose It was found that the 


tissue reaction varied from. case Sometimes marked rusting appeared to have 


occurred, the tissues adjacent to the metal being stained deep brown. Occasionally granulation 


had been im contac 
idence 
The 
with Prussian blue 


12 240 


tissue and dense fibrous tissue covered a bolt or screw head In all cases the metal was 
surrounded by a shiny membrane lhere was no evidence of infection in any of these case 


nor was any macroscopic corrosion of the metal observed 
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\ 
Fic. Fic. 12 
Case 7 ection of ti ie that with the flat surface of 
i plate for six months. There osion of the plate and 
the irrounding ti le Was not tiot how a thin scat 
with little cellulanty. Treatme showed no infiltratior 
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Pieces of the tissues that had been in contact with F.M.B. steel were removed from a 
succession of fracture cases. Some were prepared with haematoxylin and eosin to show the 
cellular detail, and others were treated to demonstrate iron infiltration by the Prussian blue 
reaction, No cases with complications such as sepsis or Paget's disease, or in which more than 


one metal had been inserted, were included in our survey 


a 
7 
4 
; 
4 
bic. hic. 14 
Case 12 lissue in contact with screw head for three month There was no 
macroscopic evidence of corrosion The sections show a moderate i 
reaction im the cat ind the Prussian blue reaction showed fairl marked 
infiltration with tron by 14 $40) 


Case 15— Tissue in contact with a bolt head for 
three months Macroscopically the tissue was heavily 
stained with brown pigment. The metal showed no 
corrosion. The sections show a marked vascular and 
cellular reaction, consistent with the presence of 
severe electrolytic inflammation 240.) 


The pathological observations are summarised in Table V, and illustrative photomicro 
graphs are shown in Figures Ll to 15 

Ihe severe cellular reaction and the heavy iron infiltration seen in cases 2 and 15 (where 
the tissue had been in contact with a heavily handled bolt head (Fig. 15) was in marked 
contrast with the minimal reaction and almost complete absence of iron infiltration seen in 
Cases 1, 3, 5, 7, 9 and 10, in which the tissue had been in contact with those parts of plates 
and trifin nails which had not been handled with tools (Figs. Il and 12). In an intermediate 
position between these two groups are Cases 4, 6, 8, II, 12 and 13, which refer to tissues 
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adjacent to screw heads, and Case 14, in which the tissue had been in contact with the upper 
end of an intramedullary nail (Figs. 13 and 14). In these there is an abnormally great though 
varying amount of iron in the tissues and a marked though again varying cellular and vascular 
reaction (electrolytic inflammation The presence of iron staining and electrolyti 


inflammation in the tissues adjacent to the metal is evidence of local corrosion of the steel 


TABLE \ 
CORRELATION BETWEEN SE\ HANDLING MEeTAl AND DEGREE 


INFILTRATION AROUND THEM 


Devree of severity Devree of Kelevant 
site 
of handlin tissue iron illustrative 
tissue 
luring imsertion react infiltration figure 


Nail tin \ Nome 
Bolt head 
Vlate 
Screw head 
Plate 
screw head 
Plate 
Screw head 
Natl tin 
Natl tin No None 
screw head Some 
Screw head 
Screw head 
Natl head 


head 


The bracketed pairs are from the 


even though macroscopic indication of this may not be visible on the metal. So far as can 

« judged these findings agree with those of Collins (1953) who found no undue reaction to 

.M.B. stainless steel in tissues adjacent to Watson-Jones nails and to the shanks of serew 
The F.M.B. stainless steel material used in all these cases had been passivated in nitric 


acid and also by reverse plating or electrolytic polishing by the manufacturer In spite of 


these efforts to render it as non-toxic as possible it has been shown that it can on occasion 
behave as a toxic metal, exciting a mild or severe reaction typical of electrolytic inflammation 
This change of character appears to corre late with and be roughly proportional to the forces 


used and the damaye done to the metal during insertion 


ANALYTICAL EVIDENCE 


Biopsy samples of tissues surrounding metal plates buried in man have been analysed 
spectroscopically for us by Dr A. H. Gilheson of the Atomic Energy Research Establishment 


Harwell. The quantities found were compared with the normal concentration of the metal 
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in tissue (Tipton et al. 1953). All the samples were taken from regions adjacent to plates and 
nails which had been buried in the body for three to four months 

Two pieces of tissue were taken from the same patient: one from near a screw head and 
the other from the surface of an unhandled part of the plate. Both screw and plate were of 
stainless steel. These tissues correspond to biopsies 6 and 5 respectively. The concentrations 
of chromium, nickel, and manganese were very much greater near the metal v-hich had been 
handled with tools, being six times the normal for manganese, twelve times tor nickel, and 
over thirty times the normal for chromium. No other element was observed to be present in 
abnormal concentrations. The corresponding concentrations near the unhandled part of the 
plate, although high, were not significantly outside the normal range. A sample of tissue 
adjacent to a Vitallium serew head was analysed and found to have over twenty times the 
normal concentration of both cobalt and chromium; these are the two main constituents of 
Vitallium (Table 1) 

In none of these cases was any corrosion or tarnishing of the metal visible, yet the 
photomicrographs show and the analysis contirms quantitatively that the main constituent 
elements of the buried stainless metal are present u abnormally high concentrations in the 
tissues surrounding those parts of its surface which had been in contact with non-stainless 
tools, and that there is little, if any, excess concentration near the unhandled parts 

Although these results indicate a close correlation between the region of greatest 
concentration of metal in the tissues and the site of transferred parti les, there is also cleat 
evidence that the corrosion is not restricted to the foreign fragments alone but that the bulk 
of the buried metal is attacked. The quantitative results enable the amount of each element 
present in the tissues to be calculated, while the physical experiments indicate the mass of 
metal likely to be transferred from the tools during a given procedure. It is found that the 
amount of nickel and chromium present in the small sample of tissue analysed (O-1 gramme 
was, itself, as great as the total mass of these elements usually transferred to the screw head 
from the driver. It is clear that the amount of metal passing into all the surrounding tissues 
is much greater than the total amount of tool metal adherent to the buried appliance (Bowden 
Williamson and Laing 19544). The high concentration of cobalt observed round the heads 
of Vitallium serews could not be caused by the corrosion of transferred steel particles but 
must be due to the dissolution of the Vitallium itself 

These measurements confirm quantitatively the picture suggested by examination of the 
stained microtome sections of tissue They show clearly that considerable quantities of the 
so-called inert metals pass into the surrounding tissues; that this dissolution is greatest from 
regions which have been handled heavily with tools during the insertion of the appliance 
and that the amount of metal passing into solution exceeds the total weight of the foreign 
fragments. The analysis of the tissue surrounding the Vitallium plate gives direct evidence 
that corrosion of the bulk metal oceurs. These results provide strong support for the suggestion 
that the transferred fragments may act as corrosion centres and initiate a continued passage 


of the bulk metal into the surrounding tissues 


DISCUSSION 

secause of the physiological dangers of electro-chemical dissolution great care is taken to 
ensure that only metals having a very high corrosion resistance are buried in the body and 
also, that different metals are never inserted in the same patient. All orthopaedic nails, screws 
bolts and plates are made from stainless materials, but the metal used for surgical tools does 
not have a high corrosion resistance. Tiny particles of the tool steel adhering to the buried 
metal may thus be very important. Much more serious than the dissolution of the transferred 
fragments themselves, however, is the fact that they can act as centres of corrosion and may 


initiate a continuing dissolution of the metal to which they are attached. Measurements 
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show that an appreciable difference in electrode potential can be set up between the steel of 
the tools and the metal used for the internal appliance, so that an electrolytic couple wall be 
formed. The passivity of corrosion-resistant metals is due to the protection of their superficial 
oxide layer. There is evidence that with most metals transferred particles penetrate the oxide 
layer and adhere to the underlying metal Ihe dissolution of these embedded foreign 
fragments, if they are anodic, may lead to a serious breakdown of the oxide layer and to the 
onset of continuing corrosion: if the adherent parts les are cathodi the relative electrode 
potential is very depe ndent on the extent to which the oxide layer is distributed and also on 
the surrounding medium; see, for example, Evans 1946) a continuing reaction may again 
result. Thus the presence of apparently trivial fragments of non-passive metal may cause a 
continuous flow of metal ions into the surrounding tissues. Metal transfer may be expected 
to have an important influence on corrosion in the presence of a low extracellular pH as the 
phenomenon of anodic dissolution may then become important. A low pH (5°5 or le follows 
all operations and trauma (Clay Ray Murray 1941) and ts more marked and prolonged in 
the presence of sepsis (Fink and Smatko 1948 

These « xperiments have shown that many of the actions common in orthopac die surgery 
are almost impossible to perform without leaving tiny fragments of the tool adherent to the 
buried metal Metallic transfer has been demonstrated in all three procedure tucied I hie 
amount of transfer is very much dependent on the manner of handling the components and 
increases markedly if the tools slip at all. Autoradiographs show that the transfer is heaviest 
in those regions where great pressure is exerted and where much slip occur 

In screwing and bolting the amounts observed varied between one and one hundred 
micrograms, depending on the metal used, the force apphed, and the amount the tool was 
allowed to slip. The data relevant to an actual orthopaedic operation are probably those 
in which a large amount of slip occurred and very great force was applied. Electro-chemical 
considerations indicate, and the analytical results contirm, that these transferred particle 
may act as corrosion centres and lead to a continued dissolution of the bulk metal They 
may be a cause of the variable tissue reaction observed around buried appliances, and in fact 
the pathological evidence has shown that the distribution of this reaction corr lates closely 
with that of the transferred parts les 

The amount of transfer occurring when a pilot hole is drilled into bone through a plate 
hole can be very much greater than that in either serewing or bolting and may well be a serious 
source of corrosion. If the twist-drill is allowed to rub against the shoulder of the plate hole 
while the pilot hole is being drilled the transfer can be of the order of milligram The surfaces 
of the shoulder of the plate hole and of the serew neck are particularly vulnerable to the onset 
of corrosion, for when the serew head is seated in a countersunk hole any corrosion pores 
which may develop in the oxide layer will not readily be closed by dissolved oxygen carned 
to the site, as the close fitting of the screw head and the countersink does not permit easy 
access to these surfaces These large amounts of transfer, together with the subsequent 
differential aeration of the region, may be a cause of the gross corrosion which is occasionally 
observed at such points (Bowden, Williamson and Laing 1954/ The danger of this would 
be diminished if all pilot holes could be marked and drilled before the plate was attached 
[he metallic transfer direct to the bone itself from a twist-drill is not likely to be of great 


importance as the amount is small and decreases rapidly with the age of the drill 


CONCLUSIONS 
The amount of metallic transfer depends on the specific nature of the contracting surfaces 
There are several ways in which its control might be attempted. One simple way ts to consider 
the relative hardnesses of the contracting metals. The effect of the hardness of the tool ha been 


investigated quantitatively. Samples of surgical drivers and screws have been treated to alter 
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their hardnesses and the amounts of transfer occurring with various combinations have been 
measured. Table VI shows the relative transfer observed. These figures should be regarded 
as approximate only, because the amount of transfer showed large variations. All the samples 
of orthopaedic drivers and screws examined had hardnesses of about 150 and 380 V.H.N 
respectively and the transfer under these conditions has been taken as unity. Clearly, the 
transfer might be reduced appreciably by increasing the hardness of the drivers or softening 
the screws 
TABLE VI 


KELATIVE AMOUN 


NESSES OF DRIVER 


teel driver 


1/10 


It does not necessarily follow, however, that the smallest electrolytic action will oceur 
when a hard tool is used. Although a hard tool will reduce the metallic transfer, it will cause 
increased mechanical deformation of the oxide layer on the screw and may thus affect the 
inertness of the metal. Further experiments are necessary to determine the relative importance 
of these two factors 

If identical metals are used for the tool and screw the effect of the differential electrode 
potential should be reduced, but, conversely, the amount of transfer would be increased ; other 
experiments have shown that this is much greater between similar metals (Rabinowicz and 
labor 1951). The point is clearly illustrated by the results for the transfer from steel to steel, 
and from steel to Vitallium, shown in Tables If and III. In view of the results given in thes 
lables it seems probable that the two steels are already behaving as like metals, and no 
great increase in transfer would be expec ted if the tools also were made out of steel. It should 
be remembered, however, that even if an adherent fragment has a composition identical with 
that of the bulk metal it may nevertheless have a different electrode potential due to the 
deformation it has undergone. Again, further experiments are necessary to decide the relative 
importance of these factors 

Metallic transfer could be reduced appreciably if a suitable inert lubricant were used 
between the tools and the orthopaedic components. This might provide a simple solution 
to the problem and could be especially effective in reducing transfer if used in conjunction 
with non-slip serewdrivers. This approach is worthy of closer investigation 

Phis work emphasises the importance of avoiding whenever possible any metallic contact 
with the metal to be buried, parti ularly when sliding or large forces could occur, or when the 
contaminating metal is not stainless. This, of course, applies to the storage of components as 
well as to their insertion. The metal screw set holders in common use ought to be considered 
with this in mind. The sliding between screw and the edges of the slot of the holder which 
takes place when the selected screw is removed might easily cause particles of the holder to 
become attached under the neck of the screw. The protective oxide film on the serew could 
also be damaged by this friction 

The quantity of metal transferred from the tools used has been measured in several 
common orthopaedic procedures, and the level of tissue reaction and the concentration of 
metals normally found in the tissues surrounding buried appliances have been studied 


pathologically and analytically. It has been demonstrated that these quantities are closely 


correlated. The greatest pathological effect is found near regions of the bumed metal which 
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received most metal from the orthopaedic tools, and there is little or no reaction near the 


parts of the metal surfaces which were not touched 


Adherent fragments of foreign metal may exert a profound influence on the surface 


properties of the metal to which they are attached. While they are not the only cause of the 


corrosion of orthopaedic components they may nevertheless be an important one and merit 


caretul consideration. These observations suggest that in orthopa dic surgery attention should 


not be focused on the buried metal alone. The transfer to it from the tool may be important 


and it is the particular combination of the tool and metal used in the operation which must be 


conside d 


SUMMARY 


1. Experiments using radio-isotope techniques show that whenever an orthopaedic apphance 


is inserted into the body tiny fragments of the instruments used to handle it become detached 


and welded on to the surface of the buried metal 


2 There is evidence that these partie les of non passive tool-metal may cause a small but 


continuing dissolution of the stainless metal to which they ire attached md that thi 


dissolution, although too small to be detected as visible corrosion, may produce an adverse 


tissue reaction 


3. In samples of human tissue taken from sites adjacent to buried metal the greatest level 


of tissue reaction and the highest concentration of tron were found near those parts ol the 


appliances that had been handled with the tools and received the greatest amount of 


transferred metal 


4 Spectroscopi analyses of similar sample s contirmed that the concentration of metal in 


the tissues surrounding a buried appliance correlates closely with the distribution on it 


surface of transferred tool metal. Particularly high concentrations of chromium, nickel, and 


cobalt were found near regions where the transfer had been heavy The dissolution was not 


limited to the non passive foreign metal; the stainless apphanes was also dissolved in those 


regions 
The 


transfer has been studied 


influence of the manner of handling the tools on the amount and distribution of 


and suggestions are made whereby the transfer might be reduced 
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THE HISTOCHEMISTRY OF THE PREOSSEOUS STAGE OF 
BONE REPAIR STUDIED BY AUTORADIOGRAPHY 


The Effect of Cortisone 


ROBERT B. and AuprREY N. BARKER, EDINBURGH 


Studies on the histochemistry of bone repair have been limited in the past to the stage 
of calcification and ossification. In previous work the pH in the fracture haematoma, the 
accurate localisation of the enzyme alkaline phosphatase and thi depo ition of calcnum 
phosphate complexes have been examined, mainly by the use of special stains and techniques 
\ historical survey of these investigations has been given in a previous paper (Duthie and 
Barker 1955 

fo obtain further biochemical information, various pathological conditions have been 
induced in experimental animals. For example, in scorbutic guinea-pigs, Bourne (1948 
studied the alteration in the alkaline phosphatase content of regenerating skull bone afte: 
fracture, and in animals deficient in vitamins A and D and in others given excess of vitamin 
1), ¢ opp and Greenberg (1945) related the degree of calcification to the breaking strain of 
the healing fracture 

The effects of hormonal imbalance occurring in rickets or after the injection of insulin 
or oestrogen have been studied (Stuck 1932, Pollock and G;shormley 1941 The healing of 
fractures was affected by these hormonal factors, although it proceeded independently of such 
abnormal nutritional conditions as starvation and protein deticiency (Armstrong 1044 

Although the histological and clinical de criptions of the tape of healing that 4 
procallus, fibrocartilaginous callus and bony callus are well known (Enneking 1948, Urist 
and McLean 1041 from the histochemical point of view it is of more value to consider thes 
stages morphogenetically (Needham 1952) as wound closure, demolition and removal of 
damaged cells, and dedifferentiation of cells to provide new tissues by formation and growth 


of blastemata Under the stimulus of trauma, in bone re pra the blastemata arise both from 


periosteal and medullary cells to form the tibrocartilage or callu lhis stage, during which 
the mucopolysacchanide complex — chondroitin sulphuric acid is metabolised and used by 
the developing cartilaginous mass¢ is of particular interest and importance Thi 
mucopolysaccharide with its ester sulphate grouping can be studied by labelling °° it with 
radioactive sulphur and by staining it metachromatically with certain dye Moreover, thi 


form of histochemical investigation gives information about the possible origin and funetion 
of the cells during the process of ditterentiation The secretion of chondroitin ulphursv wid 
forming their most intimate environment enables these cells to be identified as well as reflecting 
their internal economy 

In a previous investigation (Duthie and Barker 1955) we were unable to demonstrate 
the localisation of #S in the tibrocartilaginous callus stage of a healing fracture site, although 
it was shown that cartilage cells elsewhere used this isotope and stained metachromatically 
This was attributed to the inadequate circulating blood level of ®S at the time when the 
chondrocytes in the callus were assimilating sulphur lo attain a sufficiently high concentration 
of 5 in the circulation at each stage of the healing process, it was found necessary to inject 
the radioactive solution twenty-four hours before killing the animal 

Many reports of the effects of cortisone and ACTH on various diseases and biochemical 
processes have been published (Hensch et al. 1949, Layton 1951 Since the de cription 
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by Ragan et al. (1949) of the delay in the healing of decubitus ulcers and operation wounds 
in patients with rheumatoid arthritis and erythema multiforme receiving ACTH, much 
experimental work has been undertaken to determine the inhibitory effect of these hormones, 
especially in diseases of connective tissue and in the repair of wounds and fractures. However, 
there is little information about the effect of cortisone on the histochemistry of these tissues 

In rabbits receiving cortisone, Blunt et al. (1950) described the histological features of 
the delayed healing of experimental fractures. Sissons and Hadfield (1951) demonstrated 
radiographically and with more detailed histological examination the inhibition by cortisone 
of the repair processes particularly the development of the vascular granulation tissue — and 
the resultant effect on the fracture callus, with emphasis on the different reactions in differing 
species of experimental animals 

lo add to the general uncertainty about the effect of cortisone on the healing of fractures, 
in rats receiving this hormone Key et al. (1952) were unable to demonstrate any delay 

In this study the effect of the administration of cortisone on the histochemistry of a 
healing fracture in the rat will be described, and additional information will be presented on 


the histochemistry of the normal repair of bone 


METHODS AND MATERIALS 

Iwo separate series of animals were examined. In the first, sixteen five-week-old albino 
rats, of both sexes, weighing approximately 70 grammes each, were used. Under ether 
anaesthesia the left tibia of each animal was fractured with bone-cutting forceps at the 
junction of the uppermost third and middle third. Eight of these rats were kept as controls 
One of the remaining eight, weighing 70 grammes, received an intraperitoneal injection of 
7 millilitres of sterile normal saline containing 2,100 ,c of ®S (30 ,c gramme body weight) 
supplied by the Radiochemical Centre, Amersham, as carrier-free sulphate in aqueous solution 
Il wenty-four hours later this radioactive rat and a control rat were killed with chloroform and 
the fractured tibia of each was immediately dissected out of the soft tissues and placed in 
10 per cent neutralised formalin 

Phe remaining fourteen rats were kept and killed at various intervals after operation 
each animal in the radioactive group was weighed and given an intraperitoneal injection of 
30 ,c gramme body weight of ®S, twenty-four hours before death. The subsequent processing 
of the bones was carried out as already described by one of us (Duthie 1954 

Microautoradiographs, macroautoradiographs and radiographs were prepared trom. all 
the tibiae. The tee hnique s used have been fully desertbed (Duthie and Barker 1955 

In the second series twenty similar rats were used. They were subjected to the same 
operative treatment as the first group, but in addition each rat received, until the day of 
death, a daily intramuscular injection of | milligram/50 grammes body weight of a sterile 
saline suspension of cortisone acetate, On this dosage all the rats failed to gain normally in 
weight and size; this effect was also observed by Sissons and Hadfield (1941 

One rat died after nine days, another after sixteen days and two after twenty-one days, 
with marked cachexia, nasal discharge and diarrhoea; histologically there were changes in 
the suprarenal glands of these animals 

In the second series the injected dose of “S was reduced to 20 ,c gramme body weight 
because the autoradiographic images obtained in the first series were suthciently dense after 
only two weeks’ exposure 

RESULTS 

First Series (without cortisone) 
At twenty-four hours The cortical fragments of mature bone with adult bone cells in the 
lacunae, the marrow cells and haematoma formation were the main components of the fracture 


with the ruptured layer of the periosteum falling into the defect accompanied by some fibrous 


tissue (Fig. 1). These periosteal cells were of two main types: the outer layer cells were 
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typical fibroblasts, whereas those of the inner layer had elongated, pale cytoplasm and oval 


basophil nuclei— osteogenic cells. A normal distribution of mast cells was seen in the outer 


section through tracture 
the periosteum falling 


this there are bone mart 


ection twent four hour atet vhich shows tl fracture and the medulla 


containing numerous mast cells o ! left. Between these two areas there 


isa tan shaped area consisting of differentiating osteogenic cel low 


laver. No definite metachromasia was seen and there was no evidence of the presence of “> 
At forty-eight hour There was marked hyperplasia and dedifferentiation of the inner or 


cambial layer of the periosteum. As well as marked local proliferation, the elongated cells 
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had changed to a globular shape, especially in the vicinity of the fracture site, as they now 


exhibited metachromasia. In both intercellular and intracellular situations *S was present 


ection similar to that shown in Figure 2, with numerous mast cells lying 
in the bone marrow and the differentiating osteogenic cells on the mght 


400.) 


Section through the subperiosteal area showing marked hyperplasia and 

differentiation of cells of the cambial layer with secretion of darkly 

staining metachromatic substance around them after ninety-six hours 
(«100 


These features did not cease abruptly but penetrated some little distance along the periosteum 
on each side of the fracture line 
Within the medullary cavity there was dedifferentiation of cells to form cells possessing 
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an elongated, pale cytoplasm with large round basophilic nuclei, similar to osteogenic cells 


and forming the medullary blastema. Mast cells were numerous among the bone marrow 


cells adjacent to this area (Figs. 2 and 3 


section of same area to sho cells beco 


exhibiting a dittus high grain det 


Section 
thic kenec 
There 1s also formation of a « 


of the metachromatic stain 


ninety-six hours All these features were more marked (Figs. 4 and 5 
At seven days—The cellular dedifferentiation had progressed to form the typical periosteal 


blastema with aggregation and onentation of mature chondrocytes exhibiting obvious 
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metachromasia and having a high content of ®S (Figs. 6 and 7). This was most marked 
adjacent to the fracture line. Mast cells were still evident, and in one particular area in this 


Section through same area showing the formation of mature chondrocytes which 
are exhibiting metachromasia and a high content of *5 400) 


section of fracture line which shows a nest of mature chondrocytes 
exhibiting metachromasia and around which there are areas of amorphous 
metachromatic substance, at ten days 100 
q rat there was an abnormal number around a cartilaginous mass lying in the differentiating 


mesenchymal cells 

At ten days The periosteal blastema consisted of several nests of adult chondrocytes (Fig. 8) 
and between these there were small collections of a metachromatic, amorphous, non-cellular 
substance. In one area there was occurring typical endochondral ossification of cartilaginous 
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blastema with the phases of chondrocyt developme nt and degeneration, and formation of 


were surrounded by osteoblasts and vascular 


trabeculae of cartilaginous remnants which 


cartilage blasten und 
ilae formation betwee 
diate lett of thi here an area ol 


ellular ibstane 


tissuc Bone marrow cells had given rise to calcified trabeculae and mast cells were till 


cells of the marrow cavity (Fig. 19 In another area of this section 


numerous among the 
was continuing dedifferentiation of the mesenchymal cell 
Phis picture was more advanced and the amorphous metae hromatic material 


there into cartilage 


At fourteen day 
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was more abundant and contained radioactive sulphur (Fig. 11) Numerous mast cells 


containing ®S were present, particularly in the periosteal layer. 


hic. 
Section after fourteen days showing calcified trabeculae below cortical bone 
on left of preture Differentiating cells are to be seen sweeping downwards 
over this area and staining metachromatically LOO 


through three areas of endochondral! 
intercellular material 


Section, twenty-one days after fracture 
ossification between which there is amorphous, 
Mesenchymal cells are sweeping into this space 


There were three areas of endochondral ossification (Fig. 12) which were 


At twenty-one days 
13) and led to new bone tormation 


metachromatic, contained radioactive sulphur (Fig 
Mesenchymal cells from the periosteum were still seen sweeping into the fracture area anc 


differentiating. Mast cells were no longer present. 
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At twenty-eight days——-New bone formation was marked and only a thin zone of fibrous tissu 


ind cartilage remained in the fracture area 


Section. thre 
urrounded by rin net iromatic mtet 


taining hoactive 


ninety-six hour the periosteal ta 
proliferation and differentiation of cel 


carulage blastema exhibiting meta 


Second (cortisone-treated) Series 
1¢ twenty-four and forty-eight hours The cellular components in the fracture were similar 


to those in the first series The epiphy sial plate appeared normal, and metabolised ulphur 


as in our previous investigation Duthie and Barker 1955 
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Proliferation and differentiation of the inner layer of the periosteum 
and there was 


In the 


Al ninety-six hours 
had taken place to form the cartilage blastema of the periosteum (Fig. 14 
evident metachromasia and radioactivity over large areas of amorphous material 


hic. 15 
which shows formation of cartila 

centre The cartilage cell 
lack cellular detail 


section of similar area, three days later 


from differentiating cells sweeping into the 
ind radioactivity 


nest 
although exhibiting metachromasia 


section from the same animal of the epiphysial region t 
plate with increased 


show narrowing of the cartilage 
ol the trabeculae 


fragmentation and irregular formation 


epiphysis the cartilage plate was reduced in depth by the disappearance of the phase of 
hondrocytes, and this was accompanied by an increase 


hypertrophying chondroblasts into 
The trabeculae appeared more 


in the intercellular matrix. The content of ®™S was high 
fragmented and irregular and the bone marrow cells and osteoblasts extended higher into 
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the degenerating mass. The osteoblasts were reduced in number At the fracture site there 
was differentiation within the bone marrow cells to form cells with a pale blue cytoplasm and 


large dark blue nuclei lying within a framework of irregular columns containing small cyst-like 


bic. 17 
Section of fractured end of bone on left with cartilage cell 
fragment Outside this and separating it from a cyst, there s abundant 


amorphous material, staining metachromatu ally after ten days 1) 


through the cartilage 


emptying of ce llular contents te 


spaces. This area was neither metachromatic nor radioactive and lay between the cells of 


the bone marrow and the fracture site, whose wall possesst d some differentiating metachromats 
cells. There were mast cells in the marrow 
At seven days There was typical differentiation to form nests of cartilage cells which were 
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both metachromatic and radioactive (Fig. 15), but in one area the cartilage cells were without 
nuclei and amorphous material was abundant. Mast cells were increased in number in the 
bone marrow and the area between the marrow and the fracture defect was more evident 
The epiphysial plate was similar to that seen at ninety-six hours (Fig. 16 

Alt ten days here were large areas of cartilage nests without any evidence of endochondral 
ossification. In these nests the cartilage cells lost detail and appeare d as small « mpty vesi les 
imong abundant amorphous metachromatic material (Figs. 17 and 18). In the region of 
differentiating bone marrow cells there was an area of amorphous material but the remainder 
was osteoid tissue 

At fourteen day This picture persisted and across the fracture line there was now a zone 


of fibrous tissue composed of mature fibroblasts which showed no evidence of differentiation 


Section at twenty-one days through fracture line which now consists of 


mature fibroblasts and free amorphous material, and se parates two areas ol 


cartilage blastemata. There 1s no evidence of the process of endochondral 
ossification. ( « 100 


At twenty-one days — The appearance was similar except that new bone had been laid down on 
each side of the fibrous tissue zone and small islets of cartilage were seen (big. 19). No 


endochondral ossification was observed 


MACROAUTORADIOGRAPHY AND RADIOGRAPHY 
First Series (without cortisone) 
At twenty-four hours (Fig, 20)-—The distribution of ®S throughout the various components 
of the tibia was similar to that described in our previous paper (Duthie and Barker 1955), 
with no accumulation in the fracture defect and less in the distal than in the proximal 
fragment 
1¢ forty-eight and ninety-six hours (Fig. 21)—The pattern was similar to that at twenty-four 
hours 
At seven days (Fig. 22)— A large amount of radioactive sulphur was deposited in and around 
the fracture. The radioactive area was globular in shape and extended in both directions 


along the periosteal and medullary regions of the shaft. In the radiograph there was evidence 


of early deposition of opaque calcium salts around the shaft above and below the fracture 
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corresponding closely to the shape of the radioactive area but much less in extent. This shape 


is related to the lifting of the periosteum during the process of ossification 

At ten days No further change had taken place 

At fourteen days There was still a considerable deposition of #5 around and distal to the 
fracture, but between the fractured ends of the shaft the amount was reduced The 
characteristic shape was maintained and within the area further deposition of calcium salts 
had taken place from the bony callus 

1¢ twenty-one days —The deposition of ®S was less extensive and the globular shape of 
radioactivity was lost. This may have resulted from the lack of alignment of the fracture 
fragments since the cortex of the distal shaft was opposed to the fractured end of the proximal 
fragment. In the radiograph the calcium phosphate complexes appeared to be laid down in 
the areas already containing ®S and therefore, presumably, chondroitin sulphuric acid 

It twenty-eight days (Fig. 23)—Union was nearly completed with marked bony callus 
defect. Very little was 


formation, especially on the convex side and around the fil 
present in the fracture, but a radioactive zone surrounded a cyst-like area adjacent to the 
fracture line 

Second (cortisone-treated) Series 

During the first forty-eight hours (Fig. 24 Ihe distribution of ®S was similar to that of the 
first series but the epiphysial plate was much narrower and the trabeculae were less evident 

Phe articular cartilage was also reduced in depth 

At ninety-six hours (Fig. 25 Che deposition of ®S was marked in and around the fracture 
site, in the periosteum and medulla and also around the fibular defect. The other feature 

were similar to those seen at twenty-four and forty-eight hours 

1¢ seven days (Fig. 26 rhe fracture defect was more pronounced and the radioactive sulphur 
was concentrated in the margins of the fracture area, between which there was an obviou 
space 

At ten days The fracture site was sealed off by the typical globular mass of radioactive 
tissue. The thinness of the articular cartilage and epiphysial plate was most marked. From the 
radiograph evidence of the early deposition of small amounts of calcium salts was obtained 
At fourteen days—-Only narrow radioactive zones remained along each margin of the fracture 
line, which was being gradually closed by further de position of calcium alt 

At twenty-one days (Fig. 27 Some ”S was present in the vicinity of the fracture line, which 
was still evident on the radiograph. Calcium salts were laid down along the periphery of the 


globular mass but were less dense than was normal at this stage 


DISCUSSION 
The histology of the early phases of repair During the repair of these fractures, the 
process of wound closure was seen to consist of haematoma formation, with the periosteal 
layer and any adherent fibrous tissue or muscle falling into the defect. Organisation of the 
haematoma into granulation tissue was not evident and the arrest of bleeding probably 
occurred as a result of pressure on the ruptured vessels as well as by the active proce of 
constriction of the vessel walls In this series the interposition of muscle between the 
fragments was not usually seen because the fracture was produced after exposure of the 
shaft of the tibia by open operation 
Demolition "’ or removal of damaged cells by any form of phagocytosis was not evident, 
and indeed the re was no sign ot Af tual damage to cells Ste h ad thre osteo vte of the corti al 
lacunae. But some mechanism of stimulus must have been present, because dedifferentiation 
of the surrounding cells had occurred after the injury, and within forty-eight hours marked 
cellular change was taking place 
There were two main processes of repair originating in two different area Amony the 


pt niosts al cells both the undiffere ntiated mesene hymal ct and thie cite rentiate d osteoven 
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Enlarged prints $) of macroautoradiographs, with ®S5 seen as white areas in fracture d tibiae, compared 


right of each figure Figure 20—twenty-four hours 


with enlarged radiog aphs ( 3) of the same bones 
the epiphysial 


after fracture The autoradiograph shows that although the various areas in bone, such a 
content of radioactive sulphur 


plate, articular cartilage, both layers of periosteum and shaft, have a high 
There is a higher density over the proximal fragment on 


hours after fracture Phe autoradiograph 


there is no deposition around the fracture site 
comparison with the distal fragment Figure 21-——-ninety-six 
is similar to Figure 20 except that there is increased deposition of HS in the soft tissues around the 
Figure 22--seven days after fracture rhere is a marked deposition of radioactive sulphur in and 
In the radiograph there is early deposition of 
There is the typical depo 


fracture 


site 
around the fracture defect, forming a globular mass 
salts subperiosteally Figure 23 twenty-eight days after fracture 
radioactive sulphur in all structures except for a thin line across the healing fracture 

broader and contains a cyst-like area The radiograph shows formation of the bon 


site which | 
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Enlarged prints $) of macroautoradiograp 1 tibiae mpared 
with enlarged radiographs $) of the are ‘ ley t if 
radioactive sulphur in all areas with narrow ninet 
after fracture There is a marked deposition o n the soft t ‘ 
and this graduall reduce during the next fracture detect 
Figure 27--twenty-one da after fracture | ‘ j is ob t 
irregular and patchy in appearance In the radiograph the fracture till evident i the dey { 
the calcium salt lacks densit ind appears t ithine the 
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cells of the cambial layer, there were changes in size, shape, number and orientation to form 
the cartilaginous blastema. Blood vessels were not seen until the familiar picture of endochondral 
ossification appeared after seven days. At this stage there were the usual five phases of 
chondrocyte development and final disintegration with trabecular formation, between which 
primitive blood vessels and osteoblasts could be distinguished. These osteoblasts did not 
appear to have formed within the blastema but rather had migrated inwards from surrounding 
structures, probably from the endosteal lining of Haversian canals in the cortex, from the 
inner layer of the periosteum and from the medulla. This process of differentiation with 
appearance of the osteoblast appears to be independent of the formation of the cartilage 
blastema 

Krom within the medulla there was differentiation of cells to form osteoblasts, later 
trabeculae of calcified tissue, and finally cancellous bone. The exact origin of these cells is 
uncertain because they could arise either from the undifferentiated mesenchymal or from the 
reticular cell. This process is a typical example of intramembranous ossification 

These two processes, although originating in different areas, did not remain separate to 
form the external (or periosteal) and internal (or endosteal) calluses, as has been described 
by Ham (1953). There was intermingling between the fracture fragments, and the cartilage 
blastema usually developed between the two areas of the medullary blastema 
The histochemistry of the early phases of repair [n the macroautoradiographs of thy 
first three rats of the first series there was a greater amount of #5 in the proximal fragment 
than in the distal. This may have been due to the interruption by the fracture of the blood 
supply from the periosteal and nutrient vessels. Within forty-eight hours the differentiating 
cells of the deeper layer of the periosteum adjacent to the fracture area had secreted around 
themselves a metachromatic substance containing radioactive sulphur. This reaction increased 
until the seventh day, when, accompanying the formation of the cartilaginous and medullary 
blastemata, the concentration of radioactive sulphur was most marked, particularly in the 
macroautoradiograph (Fig. 22). This was due mainly to the deposition and use of ®S by the 
developing cartilage cells and also by all the differentiating osteogenic cells in this area 
In the actual cartilaginous blastema radioactive sulphur was present in both an intracellular 
and intercellular situation, similar to that seen in the epiphysial region 

tJecause this secreted intercellular substance was labelled with ®S and_ stained 
metachromatically, it is assumed to be the sulphated mucopolysaccharide, chondroitin 
sulphurie acid. In a recent biochemical review (Sarnat and Laskin 1954) the intercellular 
cartilage matrix was described as being composed of collagen, chondroalbumin and a 
glycoprotein, chondromucoid, which contains chondroitin sulphuric acid. It has been shown 
that the ester sulphate in this mucopolysaccharide can be labelled with radioactive sulphur 
(Dziewiatkowski 1952, Bostr6m 1953) and although other substances are metachromatic, 
depending on their state of polymerisation, in cartilage metachromasia is regarded as specifi 
for chondroitin sulphuric acid, because this is the only mucopolysaccharide which has been 
isolated from cartilage 

A similar intercellular substance is considered to be secreted by the osteogenic cells in 
both the periosteum and endosteum (Ham = 1953) Under normal conditions we have 
demonstrated the use of ®S in these areas and have shown that it is greatly increased in 
amount around a fracture, with obvious metachromasia 

This localisation of ®S can be correlated to the distribution of the enzyme alkaline 
phosphatase in both chondrogenetic and osteogenic tissues and in their blastemata, which 
has been desernbed by Pritchard and Ruzicka (1950) They observed that this occurs well 
in advance of calcification and therefore suggested that this enzyme had some other function 
as well as that concerned with the process of calcification. Siffert (1951) also noted that 
alkaline phosphatase was present among developing cartilage cells and therefore probably 


played some part in the growth of the cartilage matrix as well as in the process of calcification 
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Layton (1950) showed by an in vitro tissue culture technique that regenerating muscle 
used more ®S than normal muscle, and later Lacroix (1954) showed that the isotope was 
used in vivo during osteogenesis within the Haversian canals in the bone of dogs. In this study 
there is demonstrated for the first time the use im vivo of ™S by differentiating cells of a 
fracture 
Factors initiating the repair process In the vicinity of a fracture there is marked 
differentiation of cells with altered metabolism, and in the early preosseous stage of repat 
this reaction is avascular in nature. The factors which initiate this reaction are unknown 
Much researé h, espec ially in Scandinavia, has been directed towards proving the existence of 
and identifying specific osteogenic substances which induce bone formation (Bertelsen 144) 
This has been recently reviewed in detail (Lancet 1952 

In association with this local phase ol repair we found an accumulation of mast cells 
both in the medulla and in the periosteum adjacent to where the blastemata were forming 
We have described previously in the normal rat the presence of mast cells exhibiting 
metachromasia and containing ®S in these sites (Duthie and Barker 1955 Their sudden 
appearance at forty eight hours, their persistence for the next fourteen days and thei 
accumulation near a fracture site suggest some possible function or reaction to the stimulus 
of trauma. Since their discovery by Ehrlich they have been observed to fluctuate in number 
and even in structure under various pathological conditions (Riley 1954 Phe accumulation 
in connective tissue has been related to lymphatic blockage or to rupture of blood 
vessels, but this does not necessarily apply in our series, because the aggregation of cells wa 
adjacent to rather than in the fracture defect Indeed, in one particular area they were 
actually within an area of differentiating mesenchymal cells beside an early cartilage blastema 

The histochemistry of these cells has been recently reviewed (Asboe-Hansen 1054 
McManus 1954) and it is considered that they possibly secrete either a heparin-like precursor 
substance, hyaluronic acid or histamine The last substance would play an important rol 
in the demolition phase of healing as well as in defence by altering the local vascularity and 
the migration of cells, and may be the reason for the accumulation of mast cells near a fracture 
But Bensley 1950), from a histological study of change in ground substance containing 
mast cells, has suggested that they may be a part of an enzyme substrate ec rripole x It is 
conjectured that the mast cell play some role both in the early phase of demolition and in 
the later phase of dedifferentiation to give the cells of the blastemata 

Apart from these possible chemical factors, mechanical factor uch as pressure and 
shearing stresses have been suggestea as possible stimuli for dedifferentiation, and Glicksmann 
1939) demonstrated experimentally that fibrous tissue could be induced to undergo chondn 
fication under mechanical stresses It is unlikely that uch mechanical tactor ire the 
stimulus to this reaction because of their variation in nature and degree from animal to 
animal. It is more probable that they are concerned with the extent of the volume of tissue 
formed rather than with the initiation of thei process of repail 

Another factor which is known to influence chondrogenesis is the amount of blood 
supplied to the developing tissu By using transparent chambers in rabbits’ ears, Clark 
and Clark (1942) showed how cartilage develops only in areas of poor or moderate vascularity 
In our study the periosteal blastema differentiated in the absence of any recognisable blood 
supply until the stage of endochondral ossification was reached, a finding which suggests that 


e a controlling factor during healing, but is not the primary 


vascularity or lack of it may | 
factor 

The effect of cortisone on the histochemistry of repair — [hic first histological evidence 
of the ‘ cortisone effect '’ was seen after ninety-six hours and this time lag or delay could be 
explained by the time taken for the daily injection of cortisone to produce hormonal imbalance 


with alteration in suprarenal secretions 


Phere was a reduction in depth of the epiphysial plate due to the disappearance of Phase 
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ci I] and HI that is, the phases in which the chondroblasts develop into the hypertrophying 
a chondrocytes, with an increase in the intercellular matrix. As in our previous study the 
early cartilage cells stained metachromatically and used radioactive sulphur. This effect on 
: the “ middle zone’ of the epiphysial plate has also been produced experimentally by the 


injection of oestrogens (Gardner and Pfeiffer 1943), which are supposed to act indirectly by 
inhibiting the secretion of the growth hormone of the anterior pituitary gland (Zondek 1936 


Harris (1950) confirmed this work in rats, and related the imbalance of the ratio of growth and 
sex hormones to the shearing strength of the upper femoral epiphysis and suggested that the 
imbalance might be a possible etiological factor for the slipping of an upper femoral epiphysis 
in rats hypophysectomy causes retarded development of cartilage in this region (Walker et al 
) 1950). In addition to these hormonal factors affecting the cells of the middle zone of the 
epiphysis, it has been shown by Warren et a/. (1950) that the cells of the proliferating zone 


are the most sensitive to radiation from injected *P jecause of their rapid proliferation 


and development, these cells are extremely vulnerable to any form of hormonal or vitamin 
imbalance or even to physical trauma. Therefore care must be exercised in re lating histological 
ce derangement of this pattern of cells to a specific effect by any particular agent 

In the repair of the fracture the dedifferentiation and metabolism of the cells occurred 


normally up to the stage of chondrocyte development that is, the seventh day. This implies 


i that the local stimulus to differentiation is not influenced by cortisone 
vi After this initial normal phase the chondrocytes appeared to lose their structure and 


nuclei, and there was a marked increase in the amount of the intercellular amorphous material 


This exhibited metachromasia and was radioactive, and appeared to be liberated from the 


cartilage mass which failed to mature. There was no evidence of endochondral ossification 
in the abnormal periosteal blastema, although the formation of bone from the medullary 


blastema appeared to proceed normally It therefore appears that the differentiation of 
mesenchymal cells to form osteoblasts and the subsequent intramembranous ossification are 
not affected by cortisone, its main effect being on endochondral ossification alone 

Layton (1951) deseribed a decrease in the sulphate-fixing capacity after administration 
of cortisone, and Bostrém (1953) by im vivo experiments showed a small reduction of the ®S 
content of chondroitin sulphate in a cortisone-treated group as compared with a control 
group of rats. Krom the macroautoradiographs in our second series it was seen that %S was 
used earher, and although the two series were not strictly comparable quantitatively because 
of the different dosages and exposure times, less ®S appeared to have been metabolised 
This could probably be related to the decrease in the number of cells using the isotope, rather 
than to any biochemical effect. Chondroitin sulphuric acid, shown by metachromasia and us« 
t of 5S, appeared to be secreted by the differentiating cells up to the critical level of the 
chondrocyte or mature cartilage cell, whereupon it was liberated as an increased amount of 
intercellular substance. From the radiographs it appears that calcium phosphate complexes 
of poor density were being laid down, which suggested an attempt to heal the fracture 
However, it is considered that these calcium salts were deposited into the free chondroitin 
sulphate of the amorphous material. This process would therefore be one of calcification 
rather than of ossification and, although the radiographs indicated healing, true consolidation 
by bone formation had not taken place, Attention has been drawn (Urist and Johnson 1943) 
to the important differences between calcified callus and bony callus which should consist of 
compact and spongiosa bone. This observation may explain the contradictory reports on 
the effect of cortisone on the healing of fractures, especially when it has been studied by 
radiography 

Finally, one other histoiogical point of interest in this series was the formation of mature 
fibrous tissue across the fracture defect, suggesting that differentiation of the primary 
mesenchymal cells had followed a different route, although this may not have been a direct 


result of the administration of cortisone 
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SUMMARY AND CONCLUSIONS 


| Phe utilisation of radioactive sulphur im vivo has been demonstrated both macroscopically 


and microscope ally during the yreosseous stave ot bone repalr 
| 
2 The labelled mucopolysaccharide complex chondroitin sulphuric a id, has been studied 


during the formation of the medullary and periosteal blastemata 1 the healing of a tracture 


3. The appearance and possible significance of mast cells adjacent to a fracture, and resulting 
from the stimulus of trauma, are discussed 

$4 Cortisone has been seen te affect the formation of the periosteal cartilaginous blastema 
and subsequent process of ¢ ndochondral ossification, with liberation of increased amounts of 


chondroitin sulphurt acid which was calcified rather than ossitied 


1).) was holding the 
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IN MEMORIAM 


SVEN KLER 


1894-1955 


Danish orthopaedic surgery and the Institute f 


suffered a great loss through the death of Sven iN 
Orthopaedy Hospital Copenhagen 
Phe sudden death of Sven Kier on July 20— fre 


to us all: the day before, he was working as usual at 


we now have lost those three personalitu Csuild 
orthopaedic surgery on modern lines at the hospita 
Society and Home for Cripples in Denmark 

Sven Kuier's contribution to this development 
training as a general surgeon and was also, for some 
at one of the children’s hospital In Cope nhagen befe 
the Society and Home for Cripples in 1930. Influens 
of orthopaedic surgery in England, he sugge ted 
Copenhagen, where fresh injuri hould also be ac 


Orthopaedic Hospital in Copenhagen a few year ] 


Sven Kier and Aage Berntsen became assistants to Guildal at this new hospi 


resigned from clinical and operation activith ind t 


medica!-social functions in 1947, and Sven Kiser was 


17 B, no. 4, > EMBER 1955 


Care of ¢ ripple 


ii 


Denmark ha 


ier, the leader of department IL of the 


ym coronary occlusion 
the ho pital Ir the 


al, Berntsen and Kuer 


i bien k 


pan of five 


wl 


developed 


lin ¢ openhagen erected in 1035 by the 


time consultant in surg 


ry 


re he an orthopaecds 


ed by hi knowledge oft the 


a plan lor an orthoy redn 


Imitted, and the actual 


ater in Wa ba ed 


ook over the leader 


ippointed chief urgeon to 


di 


was highly significant. He completed hi 


o the child 


he 


ingeon at 


lopment 
pital in 


building of the 


dey 


ntil (suildal 


4 
ah * > 
ay 
~ 
4 
— 
= 
hospital's 
P 


IN MEMOKIAM 


sven Kiar's thorough training and his interests in many different fields of surgery 
enlarged by studies in France, England and America coupled with his administrative 
technical and scientific abilities and his remarkable executive power constituted the sound 
background for the important contribution this gifted personality gave in establishing the 
recognised standing of the Orthopaedic Hospital in Copenhagen. From his study in France 
during his training as a young surgeon he brought back his interest in surgery of the sympathetu 
nervous system. He developed later at the Orthopaedic Hospital as the first of its kind in 
Denmark an efficient laboratory for the investigation of the function of the vessels and 
continued to his death to be interested prac tically and scientifically in the field of vascular 
diseases and sequels of traumatic injuries. In England he studied plastic surgery and was the 
first to introduce this field of surgery on a larger scale in Denmark. His work on the refinement 
and standardising of prostheses and on the treatment of scolioses was also of importance in 
raising the efficiency of the hospital, and Sven Kiar was one of the first surgeons to introduce 
acrylic materials in bone and joint surgery 

As a person Sven Kiar was charming. He was loved by his assistants for the comradeship 
he gave them and for the friendly and happy atmosphere ruling in his department; also for 
the inspiring example he was to them: Sven Kiser was full of ideas and had the energy to 
work many of them through to a final conclusion. He was a keen yachtsman, and his summer 
holidays were often spent on long cruises in Scandinavian waters. Sven Kiser was not only 
highly esteemed as an orthopaedic surgeon among colleagues in Scandinavia but had many 
friends among them. Orthopaedic surgeons in other countries also became his friends. We 
had the good fortune to see many of them from all over the world when Sven Kir invited 
them to see the hospital on their way through Copenhagen to the international orthopaedi 
meeting in Stockholm in 1951. He then organised a “ fine show "’ —~a phrase used by one of 
the distinguished visitors —of the hospital’s makings and doings. He repeated this demonstra 
tion on a larger scale last year when the Scandinavian Orthopaed \ssociation had its meeting 


in Copenhagen under the presidency of Sven Kier. He was then the natural centre of the 


scientific discussion as well as of the social gatherings and it was because of him first and 
foremost that this meeting was as successful as it was 

Sven Kiser's ideas on the development of orthopaedic surgery in Denmark were based 
upon a broad outlook. It is to be hoped that this outlook will be sustained in the future and 
that we can continue the contacts with other countries Sven Kiar so happily brought about 
But no doubt it will be difficult to be without him. We will remember him as an inspiring 
personality and a fine and charming colleague and friend J. M 
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IN MEMORIAM 


J. ALBERT KEY 
1890-1955 


ry Has one ¢ its n st vigorous 


the death of | \lbert Key orthoy aed 


intellects and one of its most notable personalities It is a loss wh vill be felt especialh 


by the members of the American Orthoy vedic Association be ilmost 


as a personal bereavement The universal attection for Albert $0 ind not commonth 


encountered when professional men discuss thei colleag 

Not only was he a vital force at every orthopaedic meetin 
opportunity of contributing to a discussion or of delivering a paper but he was also the 
at these meetings. Mention of the name of |. Albert Key evokes a 


stepping aggressively to the rostrum with the audiences 


most colourful character 


pietur of the short, stocky hgure 


wondering whether or not he would be serious — but knowing it would be yood either way 


then the vibrant, humorous voice which needed no microphone, the hrewd, wise comment 


followed invariably by a sally which always brought the roof down. His one-hundr d-per-cent 


\merican appearance and manner was a pure delight and to see him use a target revolver 


made one accept the Ie gend, probably apocry hal, that he was the son of a two-gun heritt' 
| 


But these amiable attributes would be as nothing were it not for the stup ndous mdustry 


and the astonishing volume of scientific work which came from his pen, either alone of with 
his collaborators in the Washington University Medical School of St Louts. [It was thr ugh 


these writings that he was best known to British orthopaedic surgeons of whom few baal the 


opportunity and privilege of knowing him personally because by a stroke of ill-luck he was 


peaking countrn held 


prevented from coming to the Orthopaedic Congress of the English 


in London in 1952. Of the few British surgeons who can really claim to have known him 


there is one who cherishes the memory of an unforgettable week-end spent with him at 


“ Keyhole.” his house in the Osarks, in the entertaining company of Mrs Key 
} 
(Throughout his career in addition to a full life as a clinician and teae her, his insatiable 


curiosity made him an inveterate experimentalist, his earliest animal work being done as an 


interne with Osgood in Boston about 1920. The fundamental problem of osseous union was 


a constant challenge in his researe hes: though the whole tield of his interests was extraordinarily 


wide and soon after the recent world war included experimental work into the etiology of 


protrusion 
It would be difficult to imagine a person whose scientific honest) could exceed that of 


Albert Key He detested anything that was not genuine and he even went so far in his 


Presidential address to the American Orthopaedic Association in 1947 to say that he preferred 


a good general surgeon, drawn to orthopaedic surgery later in life with no pecial traning 


but just because bones interested him, to a young man trained in a narrow channel of 


specialisation before he had time to reveal any real aptitude or sense of vocation lo thi 


debunking spirit, even if the idea might not be directly capable of being put into practies 


the American Orthopaedic Association, as well as the whole science of orthopaedics, owe 


permanent debt 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 
BRITISH ORTHOPAEDIC ASSOCIATION 


Phe autumn meeting of the British Orthopaedic Association was held in Liverpool on October 
6.8, the president, Professor Bryan McFarland, in the chair 

The first day of the meeting was occupied with the Instructional Course, the speakers being 
Vy John Charnley (Manchester) Dise surgery— the orthopaedic approach, My A. L. byre-Brook 
(Bristol) Malignant tumours of bone,’ Mr A.M. Hendry (Birmingham Keconstructive surgery 
in the upper extremity,” and My S. A. S. Malkin (Nottingham) on ‘* Posture 


PRESIDENTIAL ADDRESS 
Professor Bryan McFarland, president of the British Orthopaedic Association, gave his address 
on October 7, 1955. The president said 
I do not know which is the more appropriate quotation on this occasion, whether to say now 
that the debate is over 
Ihe tumult and the shouting dies 
The captains and the kings depart 
Still stands Thine ancient sacrifice, 
An humble and a contrite heart 
or whether 
[he time has come, the Walrus said 
lo talk of many thing 
Of shoes -and ship and sealing-wax 


Of cabbages -and kings 


Probably both are about equally appropriate At any rate instead of obeying the Walrus (no 
reflection on Nobby Clarke) | will try and interest you for a little time in my impression of the 
changes in orthopaedic surgery during the last thirty years 
In the week beginning September 13, 1925, the operating lists of the three hospitals in Live rpool 

then doing orthopaedic surgery included the following operations 

Meniscectomy, 

Arthrodesis of the foot for paralytic equino-varus, 

Several supracondylar osteotomies of the femur for rachitic genu valgum, 

Suture of the ulnar nerve, 

Arthrodesis of the hip for osteoarthritis, 

Several osteoclases of the tibia for rachitic genu varum, 

Innumerable ‘* wrench and plaster for congenital club foot, 

excision of a burns scar and a flap graft on the hand 

Manipulative correction for flexion deformity of the knee in rheumatoid arthriti 

sequestrec tomy of the femur for old osteomyelitis, 

sequestrec tomy of the tibia for old osteomyelitis, 

Fendon transplant for musculo-spiral paralysis 

Aspiration of tuberculous abscess of the hip, 

Multiple subcutaneous fasciotomy for Dupuytren’s contracture, 

Open stretching of the sciatic nerve for sciatica, 

Plaster jacket for backache, 

Closed reduction for congenital dislocation of the hip 

Kefracture and correction of Pott's fracture, 

kKefracture and setting of Colles’s fracture 

In 1939, just before the second world war had really started, the lists contained again 
Meniscectomies, 
Arthrodesis of the foot now known as a stabilisation 


One supracondylar femoral osteotomy for genu valgum 
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PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATION 


\ displacement osteotomy for osteoarthritis of the hip 
\ wedve tarsectomy for old congenital club foot 
A cross leg skin graft for replacement of a scar resulting from osteon 
Sequestrectomy of the tibia 
xtra-articular arthrodesis of a tuberculous hip 
Arthrodesis of the natoid arthritis 
Epidural injection and manipulation tor sciatica 
Anterior transposition of ulnar nerve for late ulnar pi 
sed reduction for congenital dislocation of the hip 
\ bone graft for malunion of tibia 


Amputation of index finger for laceration of flexor tet 


In september 1955 the list 

Meniscectomy 

Arthroplasty of the hip 

Stabilisation of the foot 

(pen olt-tissue operation for congenital ¢ lub foot 

Arthrotomy of tuberculous hip and insertion of strep 

Injection of hydrocortone into a k or rheumatoid 

Kemoval of the hermated portion of an intervertebral 

Decompres ion of the median nerve at t vrist 

Transplant of the tibialis posterior and peroneus longi ‘ ommenc 
paralytic calcaneu 

Fusion of the proximal interphalangeal joints of the 

Complete fasciectomy tor Dupuytren contracture 

Kepair of flexor tendons of index finger 

Apphecation of an abduction plint lor conygenit | ition of the hip 


even month 


At first hearing this may seem a rather boring recita fay ition 
it is possible to detect a trend and to deduce certain fact 
its place, arthrodesis of the hip yielded first of all to osteotomy, and then, dissat d with providing 
stability only without movement, or even at its expense urgeons attempte ‘ both by 
reviving the operation of arthroplasty which had fallen from yvrace some wrt 4 previously 
If we had the full details of the operating lists we would see at big operation n the hip 
now performed on patients of an age which would have is! | too pre 
and we would detect also a tendency to operate more adily « ‘ ’ ili i other 
words what was considered the suitable age limit has been both low d and ri df lowering 
of the limit is « pecially noticeable for instance in Operation almost 
interminable pe riod of moulding club feet has been shortened, th ‘ P abie foot 
much rarer, and operations tor late wedge tarsectomy and arthire nin i frequency 
Aspiration of tuberculous abscesse | ay, and then arthroce 
early opening and injection of streptomycin [hat awful oper | Clatic nerve for 


sciatica, blind and empirical and unsuccesstul, followed later by jection and manipulation 


equally blind and almost equally uncertain, have given wa " f the knowledge of the 


condition, to removal of the disc-nucleus which is pressing on lathe root 
femoral osteotomy and tibial osteoclasis were diminishing in 1939 
rickets and rachitic deformities were on their way out in 1939 and now and 
practically disappeared. Stabilisation of the foot for paralytic deforn has bec 
because of the balancing of muscle at an early ag al wv ye for aw 
yielded to fusion of the proximal interphalangeal jou lth arious treatment 
contracture have to a considerable extent 
using cortisone or something of the sort it 1 
arthriti Amputations of crushed and lacerated ting 
by careful re pair of the tendon [he manaygemen 
gone through a phase in which « ed reduction wa 
and then through a phase in which a similar attitude influence 
on commencing fairly simple treatment 

By 1939 the standard up for the 
these fractures had run to bear fruit (1 
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have disappeared from the lists because antibiotics have caused more change in acute pyogeni 
arthritis and osteomyelitis than they have in any other part of orthopaedic surgery 

There are one or two other trends which are perhaps not quite so satisfactory The number 
of operations on peripheral nerves have diminished, not because they are no longer necessary but 
because they are being performed in special centres The operations of a plastic nature, removal 
of scars and correction of syndactylism, are disappearing from the lists, again not because the 
are unnecessary, but because they are being done by other surgeons 

An even greater change is observable in out-patients No longer, largely speaking, 1s the 


pressure in out-patients anything like what it was thirty years ago, when vast numbers of peopl 
were being dealt with for the moment by an over-worked out-patient department. Only the most 
urgent and critical patients were being admitted; re peatedly decisions had to be taken whether it 
was safe to let the child go home or not: that pressure has largely disappeared lo some extent 
this is due, as has been indicated, to the crippling conditions themselves having disappeared. It 
would be fair to give credit for the diminution in disease and the reduction of crippling to the variou 
clinics organised and established by local authorities, 1.e., child welfare clinics and orthopaedi 
after-care clini and it might be as well at this point to remember that the credit for promoting 
this great undertaking ought to go to Girdlestone, Robert Jones, Agnes Hunt and Margaret Beavan 
It is obvious also that the easing of pressure in out-patients partly results from spreading the load 
over an increasing number of out-patient hospital clinics. The increase in such orthopaedic unit 
is very marked In 1925 three hospitals in | iverpool were doing orthopaedi urgery There are 
now fifteen. In the country generally the increase 1s much greater and probably there are twenty 
orthopaedic hospital units for every one that existed thirty years ago This increase has not 
altogether brought about a drop in the number of people attending an average out-patient clinu 
because what one might call the character or nature of the out-patients has changed. Thirty year 
ago the proportion of patients with a definite lesion was something like 75 per cent lo-day | 
doubt if it is as much as 25 per cent. And of the patients with a definite lesion in those early day 
many were beyond the point where preventive or Conservative measure could be employed, and 
operation offered the best chance of maximal function; so that about 80 per cent were treated 
operatively lo-day I should think that this proportion has dropped to something like 50° per 
cent; in other words only about 12 per cent of all the patients coming to the clini need 
operation. This fall in the amount of work, and the pressure in out-patients, ha had one very good 
effect in that it has given time for much better recording of symptoms and signs and condition 
and time for visual or illustrative recording by photographic and other mean It has also allowed 
the surgeons to think about their patients more, and it has also made it possible for a much better 
follow-up system to be instituted with increased possibilities for assessing later the relative value 
of different procedures, This ts of course a type of clinical research which ts of great importance 
The great cnanges that have occurred —-admittedly gradually and almost imperceptibly in 

operations and in out-patient work, are not reflected in the discussions which were held by thi 
Association I hie ubjects for the 1920s might well be on out programme to da\ 

Fractures in the region of the ankle joint 

Internal derangement of the knee joint, 

Perthes disease, 

Spastic paralysis 

Injuries of the carpu 

Fractures involving the knee joint 

Fractures in the lower tibial epiphysis (president 

Primary nerve lesions in injuries to the wrist and elbow (past-president 

bractures and bone-setting (Ik. ].), 

lreatment of fracture of the neck of the femur 

the early treatment of congenital dislocation of the hip 


Keconstructive surgery in paralytic deformities of the leg 


The same is true in the 1930 
Congenital high shoulder and arthrogryposi 
Fracture of the carpal seaphoid, 
Principles of joint mechanics 
Nephrolithiasis in recumbency 
Arthrodesis of the hip 
Osteochondritis of the adult tarsal naviculas 
Fracture of the head and neck of the radiu 
Puberculous arthritis of the sacro-iliac, shoulder and knee joint 


Colles’s tracture 


iF 
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In the 1940s of course there was the cloud of wz which threw its shadow 

on our meetings in themselves, but also on the subject \ d. Since 1950 there 
been a reversion to what one might call acetime orthopae and a few n ibject 

Water content of the nucleus pulposus 

pisodisity in the lumbar disc leston syndrome 

Surgical treatment of Dupuytrens contracture 

Primary internal fixation of compound tracture 

Osteoid osteoma 

Acrylic prosthesis in arthroplasty of the hip 

Excision of fractured head of radius and acrylic substitution 

(perative treatment of + paraplegia 

Neurectomy for metatar 


Compression of median nerve in carpal injuri 


In comparing the actual discussions it} noticeable that twenty to th 


a much more critical attitude on the part of the audience, though perhap 


reader of the paper himself. There is now 

and self criticism. But there is much le 

and it has been in this hope that | have ; ny | vo debates ane h that the latter 

was a flop or nearly so was largely due factors which could be eliminates ' e | would 

tree and po ibly bitter discu I ven to the pitch of theo don vattl betwee 

tance, William Trethowan and T. P. McMurray, that we witne | Perhap 

also the chairman might be allowed little i é é uch as that indulge in Kobert 

Jones when a rather dull speaker on a very dull subject kept pausu time 

the building, and Sir Robert, sensing the utter boredom of everybods 

most innocent and charming manner and how charming that wa | hould 

have the tratty topped (ine may al all his celebrated com ! at oopen 

reductionof fractured tibiae, when hesaid that this was obvious! 

paper: he wa ure that whenever necessary this was the method te 

never found it necessary and doubted af vould bh 


wa aving that | hoped an maintained 


than for someone to stand and make ' it) j tatement 


polite to dispute | was also about to point o 
apparent that to-day ( Is expected as the 
objective has risen the first twenty 1 ‘ his century the 
aveTaye patient Va evere that to nt 
indeed. The tars if one might so exp f fumetye 
now cjuite y the t « 
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Now that the pressure of rellevin enous crippling ha oomuch diminished e would be 
failing in our duty if we did not review the reasons for this and asse the tlue of the procedure 
that we have rehed on It also behoves us to promote research on a scientific basis a et as a 
clinica that I po ible we ma inderstand 1 ve ot the nature of the conditio e are treating 
and the cause of the leston that have arise! indo in thi va ma rationa ‘ inal chil ut 
operative and other procedure It is also necessary to tr it operations or different for of 
old operation \nd perhaps | may be excused at this moment if | ike a little per il statement 
onthe question of experi: ta Aneditonal which Iw induced t rite enta 
Su eT may have been construed, 1 lact see is to have be ( trued th some q arte is «al m 
indication that | am opposed t Kperimenta 1} j el far from the trut On 
innumerable occas | have n elf indulged in operations of an experimental nature It is trove 
that | have waited a tair time betore decidiu vhether the vere good or bad of different, tut 
| an not opposed to experiment ind] there 1 ‘ j estion 1 vhat | have ritte that | an 
opp ed to publication of these experimental procedure All | sa thi that the } ileal be | 
labelled as experimental and not regarded a reat new advance gritiul the have tood the test of ' 
time and public opinior 
It is to be deprecated that ust 1 y whe there is more time t olpeerve record a | er 
our work o much of our time has to be spent serving o1 rinittes It is of urse a atvle e 
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and right and proper that the medical men in a hospital should play their part in controlling and 
governing that hospital and directing its policy. It would bea bad thing, incidentally, if the doctors 
themselves ran the hospitals; the presence and assistance of lay people is absolutely essential 
But unfortunately in order to serve the interests of a hospital ora speciality, innume rable reduplicated 
committees have to be attended The hospitals are in fact over-committeed and consequently I 
am afraid they are underdeveloped. Undoubtedly there would be great financial economy, much 
more development, and very considerable improvement in the use of medical time if control were 
decentralised and each hospital within an easily arranged finane ial limit were to conduct its own 
affairs independently and to follow its own path to the best of the ability of those who were working 
in it. The machinery of hospital administration is sluggish and « lumsy. Unless it is rendered more 
lively and resilient the hospitals will become bogged down It isas I have said essential that research 
be facilitated and encouraged This country is quite possibly falling behind in progressive and 
important investigations because of the lack of young, or not so young, medical men who are willing 
and qualified to devote themselves to research. In order to be useful in research of an orthopaedu 
nature a young man must have reached the beginning of his senior registrar period and he must 
be prepared to spend two years on his research work if it is to be fruitful. University fellowships 
usually carry a salary less than half that of a senior registrar. It is unreasonable to expect our young 
man to take his foot off the ladder of promotion. It is also unreasonable to expect him to live for 
two vears on a salary which is less than half what he has been receiving, especially as he is probably 
married and has the responsibilities that implies. It is therefore necessary for the governors of 
our tate that is, | presume, the Minister and his advisers—to recognise that a man undertaking 
research, elected to a recognised research post, should retain the status he has reached within the 
National Health Service and should continue to be paid the appropriate salary. There are probably 
other ways of attaining the same objective, but we must certainly do something to promote medical 
research if we are to keep our place abreast of other nations I think we have lost the opportunity 
for being out in front, and | think we can keep our place only if proper impetus is given and proper 
provisions are made 
And now, having ventured into suggestions for the future, it is perhaps reasonable for a minute 
or two to consider what that future may hold: how far is orthopaedic surgery going to remain a 
broad and interesting and progressive subject, or how far is it going to be whittled down until the 
orthopaedic surgeon is merely a fracture setter, a maker-good of traumatic lesions, and a sorter 
of pain clinies? | think the answer lies in the hands of the individual orthopaedic surgeon It is 
useless to complain about the inroads and encroas hments and the intrusions of special specialists 
in other branches of surgery. It is useless to ask that some authority shall intervene and define 
the limits of this, that, and the other speciality. The answer to the challenge is for the orthopaedi 
surgeon to do the work which is properly within his province better than the intruders do it 
his raises the question whether orthopaedic surgeons should specialise within their spec iality 
I must say my feeling is that that is one of the trends that may emerge Where there is a single 
orthopaedic surgeon working only on a general hospital (or hospitals) out of contact with orthopaed 
colleagues, doing everything — orthopaedic (or near-orthopaedi« that turns up, it may be that 
he will lose a good deal of work to his more specialised competitors, On the other hand I do not 
believe that it is a good thing entirely to segregate orthopaedics and to congregate all the patients 
into a special hospital, in which the orthopaedic surgeons work in splendid tsolation from their 
general colleagues. Nor do I think that great clinics should be set up on the continental style, 
with a chef-de-clinique who is virtually a dictator surrounded by subordinate and _ satellite 
assistants. | think that the orthopaedic surgeon should continue to work in general hospitals and 
to conduct open out-patients and accident services in the proper way. In that general hospital 
he would exercise complete and independent responsibility for everything of an orthopae dic nature 
which comes to that hospital. But in addition he should hold a second post, and that in a hospital 
entirely devoted ta orthopaedic surgery, staffed by all the other orthopaedic surgeons of the area 
In this hospital —or it could of course be an orthopaedic block in a hospital centre —each surgeon 
would take some special line such as the plastic surgery of orthopaedics or the neurosurgery of 
orthopaedics, or the surgery of some special part such as the hand, hip or the spine. That I think 
is a reasonable way in which to arrange to discharge our responsibilities in the future and that 
is a way in which we can keep orthopaedics progressive Because we must progress, we cannot 
stand still: immobility is the beginning of stagnation and stagnation is the beginning of death 
No one can plan or foretell for sure the way in which our a tual surgery may advance. We may 
guess that tuberculosis will go the way of rickets, that cancer will be controlled and that rheumatoid 


conditions will be eradicated: and we can envisage a great development in the restoration or 


replacement of lost or useless tissues, and for my part I hope this will be by materials compatible 


with living tissue and not by using inert materials, which I believe to have a very short future and 
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are like to lead us into a blind alley It is in the discovery of suitable material for tissue 
replacement that research might immediately be most rewarding 

Although, as I have said, we may envisage these more immeciate change In our art at cratt 
ve Cannot possibly foresee long-term advance Neverthele ve in pla the undet 
vt those advance ma be made most urely | beleve ur pla ! iki ensure that in ever 
1 ble iv research, both clinical and purely scientific, will be facilitated and fostered = It should 
‘ ire that research workers will be accorded a status equal to that of « lia | say equa 
because we must take care at the ime time that we do not become ives t on ‘ 1 hee , 
tive xpert cratt lial will Aa t tial the } itv t I hye } ! ih ire it 
addition to dealing witl eneral orthopaedn vork particular interest pect 
developed and encouraged. It ts for us to have a pla inal t ee it through, just as i hut 
to eserve and enhance the reat heritawe vhich was handed down t is thirts nar! eal 

DEBATE 

(on the morning of October 7 a debate was held on the motion Lucas-Chamy bere 
a rivtit 

y Geo London opened for the motion with characteristic humout 
Championmeére, he said, had written a book on fracture the basic theme of hich mi ly 
ummarised a to hell with splint While the speaker could not support thi f the lea 
vas certainly more right than wrong. In discussing the harm done b plints he said that splintage 
caused stiftne and this did not alwa disappear with time Stiftn resulted trom 1) inexte itoulit 
of musck 2) incongruity of pyornt surtace andl 4 reanisation of exucate If a muscle w held 
in the hortened position it | t it alnlity to extend and muscle t if va inhibited I he | 
Va 1 prevent this lo of extensibility was to stretch it occasionall to the full, but plintage 
made this impossible With regard to the joint it was impossible to reproduce a perfect surtace 
with most fracture but early movement did mould the point surtace ind produce congruity 
At the ame time avoidance of splintage prevented the muscle binding together trom the 
organisation of haematoma and exudate 

In considering the good a splint might do, he separated splintage into two type the pur 
vhich wa prolonged uninterrupted rigid and extensive, and the mit vhich was none these 
things and was simply used to maintain reduction when displacement would otherwise recur 
I he plinters he said, held the tenet that because a few need it, all need it. Only three ft ture 
needed pure plinting, those of the neck of the femur, the aphoid, and the mid-shatt of the 
radiu the latter because no other method would control rotation strain Hinging me ment 
and rotation were the cause of tibrou union because thes tretched the earl callu | hve 
philosophy of the non-splinter lay in their faith that with few exceptions muscles alone would 
prevent this stretching There was no need to set a fracture if there was no displacement, if the 
displacement did not matter, or if reduction was impossible binally he proposed that the non 
plinter creed should be 1) dont burden the patient with purposels plint ya 
lon harm than a pure plint 4 mlyv a few tracture need pure plinta ina 
4) reduce the use of imple plintage to the minimum 

Suv Reginald Watson- Jor London ypposing the motion ud that 
1843 1913) was a pioneer plintage in his era wa ery complete and exter e, and he 1 net 
know that it was po ible to hold bone still and vet continue to use he overlyi psc le wa 
Championmieére had said that perfect reduction was neither possible nor desirable and had ad ted 
massage and mobilisation of al/ tracture Sir Keginald could not accept the opener iffers ition 
of types of splintage; if one fracture needed immobilisation, the ill needed it. He beleved that 
if a fracture was to unite with certainty it must be immobil 1 complete ind all fracture 
vould unite if the vere immobilised for long enough Non-umon resulted tro plinta that 
physiologically was not complete enough, or not maintained tor to en h. We should feat 
the temporary resultant stiftne if functional activit vas maintained, there is rapid ree et 
ofa tull range of movement The immobilised knee or shoulder a i re ered it ‘ t 
if rehance was placed on active exercise slome Many new hip operation ere based » the 
fundamental, but in hi unfounded, tear of permanent knee thi il ere 
immobilised, but in 200 cases of hip arthrodesis with the limb in plaster for i ths le 
than 8 per cent had stiff knee \Il the fears of Lucas-Championniere mild have been put rest 
had he had our knowledge of the need tor maintain muscie activit i plinted ! 

Vi Norman Robert erpoo! econmain for the motio imntained that hat ica 
Championniere had reall was that the immolbilisatio fracture is practised ! la 
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yave pride of place to union and disregarded function; the resultant withered 
than the results of no treatment at all tohler and Watson- Jones had recognises 
assured us that with their methods of treatment the danger was over, the trouble 


believed them! The speaker thought that immobilisation was losing ground year by 
vere only two indications for splintage; to make a fracture unite which would not other 
and to keep a fracture in good position He spoke cogently on the perils of inte rnal sp 


aid that nothing but good could follow the abandonment of unnecessary splintage, ¢ 


joint fracture According to the speaker who demonstrated his possession of the 


least of a book, by Lucas-Championniere the latter had not said that his method wa 
to all fracture he certainly immobilised some fractures of the tibia and fibula In 
Mr Roberts remarked that injured shoulders do stitten— with or without immobilisation 


Vr Robert Roaf (Oswestry), seconding tor the opposition advised the meeting to 


realms of fantasy and get back to reality He then played a long recording of quotatio 


Lucas -Championniert which the president obligingly translated for those without hi 


of the French language a Massage 1s a good thing While the speaker had the great 


for his opponents, he maintained that Mr Roberts was in reality an exponent of perfect red 


and fixation and he was therefore quit unable to believe what he had just said. Lucas-Championmiere 


vas an arrogant writer but no true scientist, a believer in “ all or nothing, a urgical Karl Marx 


Innovations must have a scientific basis; even now we had no fixed concept as to what constituted 
union and when, but Lucas-Championniere maintained that massage and passive movement reduced 


the fracture and promoted union, a tatement for which he produced no evidence whatever. He looked 


backwards to the mysticism of the Middle Age and he lacked the true artist feel for hi 
maternal In science dogmatism is always wrong Phe principle of reducing a fracture and holding 
it reduced remained a sound one John Hunter had demonstrated the « connection between 
form and function, but Lucas-Championniére believed in neither lo vote for Lucas-Championniere 
he concluded, was to vote against Hunter 
Ihe motion being then open for discussion, \/) Philip Wile London) said that 

vas as olda urgery itself, the bone needed rest, the sott part needed mobilisation. The 
of the conflicting beliefs might be compared to fascist vho regimented everything and 

vho preferred a free for all. In reality right lay between the two. He remarked on the benetit 
to be expected from the use of hvalase in reducing the binding in soft parts, and said h vould 
prefer to vote for a centre party which made use of the best in both creeds. Dr Rex Dive KKansa 
City) said he too prefered the middle road: both sides were right. He demonstrated the diificulty 
of deciding the right course of treatment in an example of bilateral fractured neck of temur 
Vr H. Osmond-Clarke (London) said that the coming of Sir Reginald Watson Jones to the London 
Hospital had resulted in a reduction to vanishing point of fractures needing a bone-graft for 
non-union, but that fortunately for the training of their registrar this loss was replaced by material 
from other hospitals where different methods were employed. 7) keisk (London upported 
the motion Phe physiological immobilisation of Watson Jones was in reality p iological 
mobility Phe contractile effect of the muscle tube gave the earliest recovery of function, and he 
had had only one case of delayed union (due to muscle interposition) amongst 120 fractured femora 
treated by early movement Vr FG. Ward (Staines) was convinced that Lucas-Championniere 
as right: a stiff limb was often worse than a pseudarthrosis Vr D. Wainwright (Stoke-on-Trent 
felt that there was a degenerate ring about the book of which he too boasted temporary 
Possession Written in 1916, it reflected the terminal period of the surgeon life: his chentele 
vas then aristocratic, and largely feminine with perhaps minor fractures, and he fe It it was desirable 
that the massage and movements should be applied personally Vr John Charnl Manchester 
thought that the middle course, as advocated by Mr Wiles was dangerou Phe motion was either 
right or wrong; he felt that massage was the real basis of Lucas-( hampionniere's theme There 
were three possible causes of failure to unite 1) the callus never crossed the gap; 2) the callus 
suceceded in crossing the gap, but was too fravile, broke down, and reverted to (1 and i) the 
callus would cross the gap successfully if only it were immobile If a bone were plated, only (1 
could be relevant because immobility was far greater than could be achieved by any other method 
He had ventured a “ Law of Conservative Treatment full mobility could be restored 1f all bone 
and joints in a limb were fixed no longer than the physiological maximum of eight veek If um 
were delayed and longer fixation were required, joint stiffness would follow But prolonged 


plintage alone was not the cause; there was some other factor. Mr hk.G. StC. Stra Canterbury 
tion 


said that in Nature immobilisation of a fracture was unknown. The principles ot re luc 
maintenance of reduction, and restoration of function were absolute: but maintenance of reduction 
and immobilisation had often been confused. We hould take a lesson from Nature 


that all fractures would unite if nof immobilised except those where there was-interterence 
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Vi larke (London) remarked that in 
vith bre 1 legs Vr W. Savle-Creer (Manche 
it wa imeconomic to treat the horse He found 


reterence were oo loose Quoting the instance of the tractures alcaneum 


reatment w ily modihed treatment Ihe failures in tractures were due to 
1 Nottingham) said that immobilisation vitiated Nature 
injon by mu asm, and we needed some method jacing thi 
luring plintage ( H1. Culley Manchester) relate } experience 
sjernard dog on cosmetic indication Vr M li Liverpoo 


the patient ta ft mind The hunger stimulus force 


injures 
no such human stimulus in the Welfare State. Ninety per cent of 


their tracture hie were till at the animal stage lhe madmat 


h keen extro both did well. He felt that both the opener 
heir patients by virtue of their enthu 
i patient whose ankle and knee were 
proceeded to ftusior At the end of thi period 
vained normal mobuilits 
; London il 
object of puttin 


accepted as n 


London aid that non 
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CLINICAL MEETINGS 


On the afternoon of October 7 members enjoyed 


he Koyal Infirmas \ Northern Hosp 
itterbridye and Broadgreen 


PAPERS 


On Saturday, October 8, the new president, Mr P/ pu 
Recurrent dislocation of the shoulder —\/; Wop 
London) had reviewed recurrent dislocation of the shoulder 
results of Bankart's operation. Bankart had left no detailed tollow 
hive operative reps by Bankart himself or strictly according to hi 
available tor a follow up mace with pecial reterence to the presence of tl 
range of movement after operation, and the recurrence rate Phe imuitia 
pattern, and they had found no association between the side o lishocath 
The classical lesion was present in thirty-two, absent in nine, and indefinite inn 
had te than uv lo of lateral rotation en patie nt had more than 60 ¢ 
lateral rotation but in only three of these was it directly attributable to the Bank 

elf. Keecurrence of the dislocation occurred in two patient 

trauma; neither had a Getfect in the humeral head Phey com 


ane 


effective with no significant resultant loss of movement 
result in the ‘ P on which Bankart had operated 
Wr Hl. Osn eé (London) said that only two « 
to return to Al the Bankart and the Putts 
in the humeral head and any operation that permitted 
vith the gleno \ hable to produce a cog-action In a per 
i¢ had had only »recurret both readily x plicable 
bilit He ad f either operation, but 
Henowd margin in the ankart operation was difficult 
peaker what wa done when no Bankart lesion was four 
d and the margin resutured to the front 
ike what was done when the lesion wa 
Displacement osteotomy of the femur /) 


ixty-nine cases of displacement osteotomy 1 the 
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for old congenital dislocation, four for congenital coxa vara, three for slipped epiphysi evel 


for fractures of the femoral neck, three for old septic arthritis, twenty-two for tuberculs 


arthritis 
and twenty-six for osteoarthritis In the fractures there was 


a fair chance of producing umior 
the operation was done early enough In the tuberculous cases ten out of eleve 
ankylosis proceeded to bony fusion. Of eles with active disease seven fused by 
osteoarthritic cases relief of pain was almost constant, and improvement in the joint 


continue as long as fifteen years. Five of these, all very severe and stiff betore operatior 


to bony ankylosi He remarked that even with inadequate displacement results were 
good, and wondered why thi Va © and whether the di placement vas reall 
thought that the provision of a pelvic point dapput was not vital, but that the 


operation 
by correcting deformity and correcting the lines of stress. It 


was possible that the mere di 
of the bone produced some beneficial vascular change In conclusion he paid tribute to T. | 
McMurray and reminded the audience that in his hands the operation used to take five minute 


and involved the use of a knife, an osteotome, a pair of forceps, and three short pieces of sill 


This paper promoted a brisk and prolonged discussion. Profe wflru Oxford) ch 


the reasons for the apparent thickening of the joint cartilage which followed the operati 
chanved mechanics might allow some regeneration. Pauwels said it was the varus which 


but McMurray had said it was the valgu In reality it was probably the freemy of the femor 


head, so that one was making use of an unworn area of cartilage in the new region of stre be 
had noted that patients with the best results walked in sight flexion, and he thought that the 
results in the tuberculous cases confirmed that an increased blood supply wa 


an important fa 
Professor Bryan Mcharland (Liverpool) said that if the operation wa 


done under local anaesth 
it was apparent that division of the bone itself did cause pain Vr WOT Ni yw (London) thon 


that the answer lay in Trueta’s work, whence it appeared that pain was related to hyperaemia 


and that it was the diminution of blood supply that was beneficial. Eventually it Aht prove 
unnecessary to divide the bone completely ome minor lo 


al intervention might equall 
uccessful. Mr DD. Wainwright (Stoke-on-Trent 


felt that the present trend to use internal fixation 
after the displacement might vitiate the effectiveness of the operation 

Acute osteomyelitis ©. //. Cullen and Myr A. Gla Manchester) reviewed 206 

acute osteomvelitis followed up for two to five years I he proportion of males to female 
The tibia was involved in seventy-two, the femur in sixty-five, and the humerus came next 1 
frequency: in fourteen the infection started in the diaphysis They were treated b 
and splintage with or without operation Twelve per cent 


antibioty 
were Caused y penicillin-resistant 
organism Phe majority operated on had a primary suture. A high proportion developed marked 
bone changes, especially in the upper humerus and lower tibia There were three 
ern two within twenty-four hours of admission from 


in the 
septicaemia The recurrence rate 

%7 per cent, but this was nearly twice as high in patients subjected to operation learl 
chemotherapy reduced the bone changes Phe decision to operate should be made early, and 
successful primary closure of the wound reduced the chances of the infection becoming chron 
Ihe chronicity rate was the same whether or not the bone was drilled at the time 


ot operation 
They concluded that chemotherapy was no cure-all 


acute osteomyelitis still remained a 
serious progressive condition. Chemotherapy must be started early, and a well 
was still helpful Finally they stressed that this was an orthopaeds 
afely be left in the hands of the paediatricians. Prof 


timed operation 
problem which could not 
essov |. Trueta (Oxford) said that he operated 
on all cases that retained tenderness after twenty-four hours’ chemotherapy and alway utured 
the wound. Professor R. 1. Harr loronto) said that in Toronto they had found that the use of 
penicillin together with sulphonamides had eliminated the need for operation, ¢ 


ven when eque i 
were present, but in Australia, as in Britain, antibiotics 


alone had not completely controlled the 
clisease Vr ¢ Ht) Cullen (Manchester aid that the decision to operat 
the third day, 1) if there as an obvious absce 2) if the local 


was ally bac alter 
wns were not ling, and 3 
occasionally if the soft tissue shadows in radiographs indicated the need Phey tries 
operation; the newly born were capable of resorbing even large sequestra. Myr Fh Reoaf 
pointed out that early operation had the advantage of giving immediate information 
sensitivity of the organism. Professor Bryan Mckarland (Liverpool) said that one 

of operation was the consequent relief of pain Vr A. Gla Manchester 

blood culture had been carned out as a routine 


abou 


on admission 
Volkmann's contracture Seddon (London 


emphasised that his personal experience 
was extensive only because patients had been 


sent to him from all over the country 


ischaemia had apparently been inevitable, and the supervision of the fracture treatment had 


been the re ponsibility of members of the British Orthopaedic Association In the fore 


was an ellipsoid zone of ischaemia, worst at its centre. The deep forearm flexors were 


if 
a otten el 
ary 
rked 
hie 
elped 
hat 
THE JOURNAL OF BONI AND | NI URGERY 


PROCEEDINGS AND 1 


the median nerve passed through 
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resin prostheses in the hip gave rise to particles probably of colloid size, but they were much bigger 
from nylon, while with polythene they were even larger. The size and quantity of the particle 

appeared to influence the type and degree of tissue reaction Adding 18 per cent of chromiun 
to iron alloys greatly increased their corrosion resistance; nickel and molybdenum helped this 
further still while improving their mechanical properties. He stressed the importance of the surface 
finish of prostheses; minute unpolished areas acted as corrosion centres. Furthermore variou 
errors in the manufacturing processes of these crystalline ferrous alloys might stress the “ grains 

or crystals, and corrosion might originate at the boundaries of such stressed grain All 


implants were liable to fatigue, and the combination of corrosion and fatigue was particularly 


liable to cause failures in the prostheses, for example cracks in hip cups. The speaker then 


discussed the electrical effects between dissimilar alloys and pointed out that there was an 
appreciable transference of metal from the tools employed during surgery to the screws, et 
which had been shown to aggravate this effect. Saw blades, necessarily made of a different t ye 
of steel, were potential offender There had been no known failure due to corrosion in chrome 
cobalt alloys. He thought that such elements as titanium and zirconium might have vreat 
possibilities, but there was always the factor of what stresses the tissues themselves could withstand 
Finally he made a plea for further study of these very difficult problems and for some form of 
standardisation such as was being developed in the United State 


OFFICERS FOR 1956 57 
The following were elected: Vice-president--Mr Andrew Fowler \berdeen Honorary 
W. Plewes (Luton); Members of the Executive Committee——Mr Roland Barne 
(Glasgow); Mr John Bastow jath); Mr John Charnley (Manchester); and Mr Rk. C. Murray 


(Inverness) 


ELECTION OF FELLOWS, MEMBERS AND ASSOCIATES 


The following were elected Fellows 
G. Badger (Birmingham), G. V. Osborne (Liverpool 
David Brown (Sunderland), A. Kk. Parkes (Glasgow 
I. J. Fairbank (Cambridge), Savill (Edinburgh 
L.. Gillis (London) 
[he following were elected Members 
C. Chapple (Mansfield), G. C. Lloyd-Roberts (London), 
t. H. V. Hafner (London), G. P. Mitchell (Edinburgh), 
M. Hennebry (London), kK. D. Muckart (Bridge of Karn 
P. Jackson (Mansfield), B. Mukopadhaya (Patna), 
Kk. N. Kerr (London), Dennis Walker (Ashford 
J. B. Kyle (Hexham), Garthowen Williams (Nairobi 
M. 1). Leitch (Middlesbrough), 
The following were elected Associates 
KX. L.. Barnes (Manchester), lr. |. Mills (Oswestry 
Boweock (Newcastle, Staffs), H. Moore (ldundee 
Kk. A. Bremner (Oswestry), . H. Morgan (Oxford 
B. H. Brock (Bristol), C. B. Wynn Parry (Royal Air Force), 
J. J. Commerell (Cape Town), kK. W. Povey (Alton 
Cromack (london), \. Pritchard (Liverpool 
G. k. Dunkerley (Portsmouth), |. B. Pyper (Belfast 
Kk. Bo Duthie (Edinburgh), C. Robinson (London), 
|. C. Foster (Bradford), 8. Sankaran (Madras 
French (London), W. Sillar (Glasgow 
|. Harrold (London), \. J. Spence (London), 
P. Heron (Liverpool), 1. M. Stewart (Bridge of Earn 
James (Stoke-on-Trent), KK. S. Stewart (Inverness 
\. Kidd (London), H. Preston Watson (Port of Spain 
H. Lee (Cardiff), A.G. M. Watt (Glasgow 
H. MacAuley (Oswestry 


1956 MEETINGS 


The Spring meeting has been arranged for May 3-5 at Gleneagles, Scotland The Autumr 


meeting will take place about the first week of October in Rome, Florence and Bologna 
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In the most stormy weather that has been encountered since the inauguration of the Robert 
Jones Golf Cup nineteen orthopaedic surgeons battled their way round the links of the Kovyal 
Liverpool Golf Club on Thursday, October 6, 1955. In the midst of many high seore Mr ].P 
Campbell of Nottingham put in the excellent return of 97-15-82. The runner-up wa Mr ku 
Maudsley of London who, from a handicap of 8, returned the very laudable core f SS net 
After the competition we were very honoured to be able to have a dinner tor golfers of the 
association in the historic club house of the Koval Live rpool Golf Club and we were delighted t 
have a principal guest the captain of the Club 

After dinner Mr Gordon Irwin was elected captain of the golf section for the ensuing two yeat 

The Spring meeting of the Orthopaedic Association in 1956 is being held at Gleneagles Hotel 
and it is proposed to hold the next Competition for the Robert Jones Cup on Thursday, May 3, 1956 
on the King Course situated in the grounds of the hotel. Further details will be circulated later 
by the Golf Secretary, Mr | \ lodd of 20 The Grove. Gosforth, Newcastle upon I ve ‘ 


TRAVELLING 
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/ 
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\pplications are invited from Fellow Members and Associates of the British Orthopaedn 
Association, whether resident in Great Britain, Ireland or elsewhere in the British Commonwealth 
of Nations, for election as Travelling Fellows to visit orthopaedic centres in the United States of 
America and Canada for an emht-week tour (including the time of transatlantic travel hive 
lravelling Fellow vill be appointed by the president of the British Orthopaedic A lation on 
the recommendation of the Joint Committee for Postgraduate Orthopaedic Education In the 
election, preference will be give to senior orthopaedic registrars and surgeons who have gamed 
orthopaedic consultant appointment vithin the last few year The party will probably leave 
this country early in May and return at the end of June 

Twenty typewritten copies of the application should reach the ecretary of the British 
Orthopaedic Association, 45 Lincoln's Inn Fields, London, WC. 2, not later than December 31 
1955, stating name, addre telephone number, age, qualification medical school ind present 
appointments, together with an outlneot previous experience and academic or literary achievement 
The application must be supported by a referees ho is a bellow of the Association 

If any young surgeon who ts not already an Associate of the British Orthopaedic Association 
wishes to apply, he should communicate with the secretary of the Association at 45 Lincoln Ine 
bields, London, W.C. 2 (HOLborn 3474) who will send the nece iry form 
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wonder that we are envied throughou 
in evel heart there is need for son 
respect, affection and Ik ilty omeo 
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litionall ascribed to John Knox vheo 4) i i i 
Corle Cathedral Phe semor Vice-President, Prote 
oval Highne for admission to the Honorar 
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formally enrolled by the president, Professor Walter Mercer. The prosthesis was removed and the 
Duke passed into the ranks of the Fellow the dining table was restored to normal and at the 
appropriate moment His Koyal Highness proposed the toast of the Craft of Surgery As Patron 


of the College he gave himself a hearty welcome as the youngest Fellow. He said that no doubt 


cence was wonderful but if ever again he came under the knife and anyone had ‘to tinker about 


eal 
al 


with his insides,”’ he would prefer an accomplished craftsman rather than an expert experime! 

screntist. It need hardly be added that this was received by the Fellows with prolonged applause 
Ihe president's reply was a joy to hear. In this, as in all he did that evening, his touch was 

perfect and was an index of his demeanour throughout the whole of the celebration Hle was 


dignified, gravely courteous, and yet warm and friendly, combining a proper regard for tradition 
with a merry twinkle in his eye 
John Bruce, vice-president of the College, proposed the toast of the guests in a speech which 
might well serve as a model on any such Important occasion As might be expected the response 
by the Kight Honourable David Viscount Kilmuir, Lord High Chancellor of Great Britain, was a 
model of keen perception, brilliant ideas and happy phrases 
His Royal Highness, the Duke of Edinburgh, was kind enough to accept as a memento of the 
occasion a silver re plica of a bow! used for blood-letting Symbolising the great age of the craft 
of surgery, in which though in a different way the procedure still has a place, the bow! formed a 
most appropriate present. With “ /loveat Res Medica” the transactions ard entertainment of the 
evening were over It was felt that the Royal Charter had been renewed 
On Tuesday, June 21, the Fellows of the College, the Honorary Entrants, distinguished guests 
and interested friends attended at St Giles’ Cathedral a service of thanksgiving and commemoration 
conducted by the Key. Dr H.C. Whitley. In the mellow atmosphere of this ancient building with 
its old walls, speaking history, and with its rich stained glass glowing with beauty, the service 
was memorable for tranquillity, faith and gentleness. The present Minister of St Gile lor Charle 
Warr, the College Chaplain, gave the addres He dealt particularly with Christianity as the 
fundamental basis of Medicine and his thoughtful words will not be forgotten. Many of his listeners 
must have rejoiced in their own dedication of the quiet art of healing 
From the Cathedral the company moved to the University, where luncheon was provided in 
the Great Hall, the colour and decorations of which may be austere but with such proportion 
and architecture as to give an impression of restrained magnificence In such a setting it wa 
natural that the proceedings should be dignified. Sir Harry Platt struck exactly the right note 
when he proposed the Koyal College of Surgeons of Edinburgh in a speech which was enlivened 
by humour. In reply Professor William Johnstone went back in his memory fifty years to the 
400th Anniversary which he had attended as a representative of senior students and junior surgeon 
('nfortunately that old bald cheater Time '’ robbed the president of a full opportunity of toasting 
the guests, robbed Sir LKdward \ppleton of his reply, and robbed us all of the pleasure of hearing 
all they would have said 
Ihe hour came for conferment of the Honorary Fellowships in the Hall of the College of 
Surgeons —a room remarkable for its stateliness and charm, large enough to be impressive, but 
mall enough to create an atmosphere of friendship The chaplain constituted the meeting by 
reading the College prayer The president referred briefly to the history of the College 
Phe Kight Honourable the Viscount Kilmuir, P.C., G-C.V.O., Lord High Chancellor of Great 
Britain, was presented for admission by David Skene Middleton whose address carried words of 
distinction and was delivered in a tone which conjured something of the magic and mystery of 
scotland, It almost brought to life the portraits round the Hall. Had their subject iddenly 
stepped out of the frames and marched up and down to the plaintive note of the pipes none would 
have been surprised 
His Grace the Duke of Hamilton and Brandon, P¢ K.T., GCONV.O., LL.D, a remarkable 
pioneer of aviation, was presented for admission to the Honorary Fellowship of the College by 
James Sneddon Jetirey 
The Kight Honourable the Earl of Rosebery, P¢ KI DS.0., M.C., was presented for 
admission by Thomas McWalter Miller who made it quite clear how great was this representative 
ofa great family 
The Right Honourable William Shepherd Morrison, P.C., © ¢ M.P., Speaker of the House of 


Commons, was presented in absentia by Douglas Miller who gave a close and wistful picture of a 
man so universally respected 

sir Edward Appleton, GBE., K.CB BROS LI was presented for the Honorary 
Fellowship of the College by Sir James Kognvald Learmonth whose presentation was character 


istically brilliant 
Ihe Very Reverend Charles Laing Warr, K.CV.O.,, DD, LL.D, RSA, ERS I va 
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presented for admission by Keith Paterson Brown whose words revived the feeling 
engendered by the morning's service 
Dr William Edward Gallie, M.D., LL.D, D.Se., was presented for admission by 
Bryan McFarland who said William Edward Galle has dedicated his heart and soul to the study 
of medicine, and devoted his head and hands to its practice Already hi 
achieved greatness, and has been acclaimed throughout the world as a leader 
doubtful whether a man can receive greater recognition than that his fellow jall treasure and 
acknowledge his wisdom, skill and humanity in the way that the medical men of Toronto, and 
indeed of all Canada, pay homage to Edward Gall He was born in Bi ari, sixty mule 
north of Toronto It seemed likely that he might become a lumber merchant builder, but he 
found that shingling a roof was such monotonous drudgery that he determined to earn his living 
by more interesting and easier work, and so he entered Medicine and wked tat 
harder than any builder ever worked. What is more important 1 F THLE house 
he created a system for the training of surgeons, and established a train « 1 i y that 
will build far more lives than all that would have lived in the houses he mi 
But it would not be unfair to say that he began to develop his real stature 
In case it may be wondered what college or training school of exist 
mention that in the 1914-18 war a great hospital centre existed at Buxton. There lkdwar 
in addition to healing broken limbs and bodies, studied and successfully entered for the Fellowship 
of the Roy re of Surgeons of England And it is to the eternal credit of cal Koyal 
Colleges that they discriminate neither between universities nor between on 1 mother 
So Kdward Gallie returned to Canada a Fellow of the Koyal Colles ny nd. And 
he became Dean of the Medical Faculty of Toronto University al I e became 
Surgery in that same University of Toronto. He applied an alert and observing mind to the correlation 
of scientific experiment with clinical observation he did this in the fields of tendon tix on, of 
bone grafting and re-formation and of the transference Hie built up a 
great School of Medicine in the city of Toronto, and he veloped a ystem raining young 
urgeons which became known as the ‘ Gallie system Not naturally his hard workin though 
enthusiastic and devoted, pupils became known as the | iF He raised in Toronto a 
tandard of Surgery which became renowned throughout hi vn and throu mit the North 
American Continent, and which is unsurpassed in any other cout \ In 1947 he again 
visited the English Royal College this time to rece y t on old Medal 
and it 1s a mark of the man that he stood looking it in his hane are aid Thu 
is one of the events you would like your mother to se au othe world 
are innumerable, that his willing lave over the earth, and thi deve crence of 
healing, a well a his contribution to the advancement of our : ( { t honour 
it is in our power to bestow 
The Koyal College of Surgeon kdinburgh has a | y and honourable 
glorious tradition, and a \ wil ave a pre: ‘ il fuste 
day must undoubtedly n and approved 
t, but also by the shack f yreat bellows of the 
of those tocome. Therefore, Mr President, to you, who so fittin repre it thisimmeo 
I present with confidence, and with no little pride, William 1 
In reply lor Coallye poke for all the new Honorary kell 
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because of their obvious anxiety while their re pective husbands were speaking, and their reli 
when they recognised the proper words and phrases duly emerging The whole attair had in it 
omething of the spirit of Edinburgh Castle as it watches over the city. It wa impressive and strong 
and splendid yet at the same time serene and ygraciou And that perhaps is the note vhich 
this account might well terminate, with a final word of congratulation to the College ¢ il and 
particularly to it ecretary, Professor G. |. Scott, who had laboured so assiduou and 


successfully 

The Royal College of Surgeons of Edinburgh had rendered tribute to the past; it had given 
praise to men of great distinction in their service to the Community by conferring on them the 
highest honour po ible: and it had declared its determination to pre erve and enhance its heritage 
in Surgery. It had lived up to its heraldic motto “ Floreat Res Medica 


JOURNAL OF THE ROYAL COLLEGE OF SURGEONS OF EDINBURGH 


it is with vreat satisfaction that we have received a copy of the first quarterly number of the 
first volume of the Journal of the Royal College of Surgeons of kdinhurgl published recently « the 
occasion of the 450th anniversary of the foundation of the College How right it is that this ancient 


though increasingly active Corporation should remind its fellows of traditional history and at the 


same time inform them of recent progre in surgery under the editorship of John Bruce a 
chairmanship of the President of the College, Professor Walter Mercer 

This first issue, so excellently produced, includes a coloured portrait of James IV) Wing o 
Scots who in the fifteenth century granted a Charter, and an appreciation by the Histiographer 
Koyal in Scotlang of the monarch who in the words of His Koyal Highness the Duke of Edinburgh 

acquired his own dental forceps and paid his courtiers to suffer the honour, surely a unique one 

of having their teeth pulled by their King — and he was skilled at the letting of blood It inclucte 
too an account of the conterment of Honorary Fellowship of the College on the Duke of edinburgh 
himself; on the Right Honourable the Viscount Kilmuir, Lord High Chancellor and Weeper of 
the Great Seal of England; His Grace the Duke of Hamilton, premier peer in the Kingdom of 
Scotland, whose achievements as a Royal Aw Force pilot included that of being the first to fh 
over the summit of Mount l-verest; the Earl of Kosebery who is a descendant of Gilbert Primrose 
a president of the College in the sixteenth century; the Right Honourable W.S. Morrison, Speaker 
of the House of Commons; Sir Edward Appleton, Vice-Chancellor of the University of edinburgh 
the Very Keverend Charles Laing Warr, Chaplain of, the College; and Professor William Hdward 
Galle of Toronto 

There are important surgical contributions of academic and clinical significance, and no more 
need be said than that if this new Journal of the Royal College of Surgeons of Edinburgh maintain 
the standard of its first issue there will be redounding credit to an ancient and active College, to 


Britain, to the Commonwealth of British Nations, and to Surgery 


TO GREAT BRITAIN 


VISIT OF AMERICAN AND CANADIAN TRAVELLING FELLOWS 


The most recent travelling fellows of the American, British and Canadian Orthopaedi 
Associations sailed from New York on the Queen Elizabeth on April 20, 1955, a love unny 
day. There were five ot us: Albert B. Ferguson, Jun., of Pittsburgh, Charles F. Gregory of Indianapoli 
J. Leonard Goldner of Durham, North Carolina, Daniel C. Riordan of New Orleans, and Cameron 
S. Allen of Vancouver The Atlantic crossing was a very fine one with clear weather and an 
exceptionally calm sea. It was unusually pleasant to just rest, talk and eat 

On arriving at Southampton we were met by the president of the British Orthopaeds 
Association, Professor Bryan McParland, and by the honorary secretary, Mr [. |. PO Jame 
We later travelled by train to London, where we stayed for the first week 

We initially visited the Royal College of Surgeons and that evening there was a welcoming 
banquet by the Royal College and the British Orthopaedic Association It was a superb and 
stimulating experience to visit the Royal College with its rich historical background, linked with 
the famous names from the past, as well as the present 


The following day we began the tour in earnest, and the first day was very typical inasmuch 


as there was a very full and interesting programme presented by the various members of the 
orthopaed staff, and the other associated departme nts of the ho pital kach speaker was we Il 
informed on his subject, and usually spoke without notes, with clarity and freshne and then proved 
his points by having an excellent follow up with x-rays, as well as presenting the patient All the 
patients were pleasant, very proud of their surgeon, and very glad to have come to the hospital for 


the re-evaluation \t the end of each paper there wa quite a free and frank general d on 
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\ group of Amerncan and Canadian members of the A.BC. Club photographed with Profs ! 
Kt |. Harris at a recent meeting in the United State land |. H. Alla | it tra 
Carroll Larson, Verne T. Inman, Hugh Smith, Fk. Patterson, Benjamin Obletz, 
Allen Bickel Benjamin Fowler, Kk. LL Harn W. Blanche |. J. Fa 


UNIVERSITY OF OXFORD 
NUFFIELD ORTHOPAEDIC CENTRE 


The following lectures have been arranged for the Michaelmas Term 1955 
October V3. Mr bk. G. Allan — Leg equalisation with special reference to bone lengthening 
October 27. Profe wt. D. O Mall Contributions towards the discovery of the circulation of 
the blood in the sixteenth century 
November Professor lrueta Considerations on the present treatment of skeletal tuberculosis 


November 24. Dy L. Guttmar The initial treatment of traumatic paraplegia 


SCIENTIFIC SOCIETIES AND REGIONAL ORTHOPAEDIC CLUBS 
BONE AND TOOTH SOCIETY 


[he Society held a Casual Communications meeting at the Institute of Orthopaeds« 
London on June 9, 1955. Dr HL KO Perkins was in the chai 
Variations in severity in the nail-patella syndrome lens aid that the nail 
patella vndrome, due to a dominant vene, included a hy yoplasia or absence of the patellae 
dystrophic nails, posterior dislocations of the heads of the radu, iliac horns and lordosi It had 
been found that the severity of the affection in the offspring was not correlated with that in the 
affected parent, wherea between affected sibs a correlation of about 0-5 was found in the degree 
of severity It was therefore tentatively postulated that the severity was largely genetically 
determined by the particular modifying allele which happened to be present at the nail-patella 
locus itself; in other words that it was determined by the partner of the nail-patella gene 
Techniques for the histological identification of osteoid tissue) Meyer had studied 
the effects of different methods of decalcification and staining on the histological identification of 
osteoid tissue in maternal from rachitie dogs, rats, and human subject Decalcitication included 
formic-citrate mixture, nitme acid, Mullér’s fluid and Celloidin and parattin section 
were stained with haematoxylin and eosin, with connective tissue stains and by the von Kossa 
technique. © teoid tissue was most easily identified in decalcified material after the use of Muller 
fluid and KI) TA There was complete correlation between the appearance of osteoid tissue in 
tained sections of bone decalcified by all four methods, and the findings in ground sections of 


perspex embedded tissues, which were also compared with corresponding microradiograph 


| 
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Correlation between growth rate and changes in the epiphysial plate) /)r 4) lah» 
discussed the correlation between growth rate serial radiography) and objective quantitative 
histological change the upper tibial epiphysial cartilage place (CP) of albino rat Ihe 
total thickne of the E.C_P. and of the so-called proliferative and hypertrophiu 

were measured latter being estimated by arbitrarily dividing the plate at the level 


vacuolation just appei in cartilage cell extremely significant (P le than 001) corr 


1 between wth rates and k.C_.P. and layer thicknesses under optimal growth con 


or when all osteogenic processe were gradually and equally aftected (eg sub-oF 
methionine deficiency, cortisone administration) but not in rachitic and irradiated plate Lhe 
correlation was useful in assessing how factors afttecting endochondral osteogenesi 

Composition of medullary bone of hens on a low-calcium diet \/r / yr and 
Dry |. H. Moore had found that successive eggs laid by hens on a low-caleium dic ontamed 
diminishing shell calcium. After six eggs the loss of skeletal cal oO 38 per cent ‘ vliile 
phosphorus lost from the bones was not all excreted, and migh AN massed to the soft tissues 
Medullary bone, purified from non-osseous matter by centrifugation carbon tetrachloriute 
howed little change in calctum and phosphorus content, increases in magnesium dium and 
potassium and a decrease in citrate as more eg vere laid on the deticient chet 

Leontiasis ossea \/ry /.. DD. Da deseribed the morbid anatomy of leontia 

thin kened periosteum with increased vascularity, and the simultaneou mand 


of new bone. Compensatory ossification to give rigidity to abnorma 


SOUTH-EAST METROPOLITAN REGION ORTHOPAEDIC CLUB 


The Club visited Southlands Hospital, Shoreham-by-Sea, on June 25 at the 
Mr |. Addison, who produced a large and varied collection of clin | 
Osteoarthritis of the hip [Discussion centred mainly on the ti of bilateral o oarthriti 
of the hip, though considerable variety as manifested in the cho of method for 
unilateral case / ( Idan favoured the Norwich arther ( 
reported excellent result ‘ method reported from P 
4% per cent of bony fusion u vy a modified Watson- Jone mie 
in a short plaster spica Phis method was also preferred by 
arthrodesis by central dislocation were shown. In one of these a p darthrosis w " nt with 
a small range of painlk flexion, and the possibility of using some form of central ation for 
arthroplasty was considered 

In discussing bilateral osteoarthritis Myr / 1. Lindse upported an operation on the line 
of the Whitman reconstruction and made a plea for the use of metal rather than plastic materials 
if any type of prosthesis had to be used He preferred an arthroplasty created by living bone 
without the interposition of any inert material, Wr / thought that bilateral McMurray 
osteotomy ought to be more widely practised and reminded the meeting of the excellent result 
of this operation demonstrated at the British Orthopaedic Association meeting at Biddulph Grange 
two years ago. Mr J. Hf. Mayer put ina plea for the Smith-Petersen operation but ¢ 
replied that in his view all forms of cup arthroplasty were bad. He attributed most of the failure 
to deficient blood supply and he now tavoured some form of pseudarthrosis by Girdlestone or 
gatchelor's operation if arthropla ty had to be advised Vr J. S. Batchelor thought that the 
best treatment for severe bilateral osteoarthritis was arthrodesis on the worst side and some torm 
of pseudarthrosis on the other. Myr J. Buck favoured a splined MceMurray-type teotomy using a 
nail-plate with immediate mobilisation Vr 1. 1. Stamm suggested that we must continue to 
investigate the cause of pain in osteoarthritis and after arthroplasty operation In his view sain 
might be due to soft tissues being compre 1 or stretched, or to shearing strain He beheved 
that many methods could be used according to the individual case and he emphasised the need 
for careful tec hnique to achieve e best result He himself wa experimenting with a new type 
of prosthesis in the hope of achieving an arthroplasty providing a large weight-bearing area without 
shearing strains 
Other cases Vr |. Addison demonstrated a method of arthrodesi the shoulder joint using 
Charnley's compression clamp Sound bony fusion had been achu without plaster fixation 
though he had found it necessary to fix the shoulder in less abduction ian is usuall 

Vr Addison showed two cases of knee arthropla ty using a special bi-convex 
One of these had been done about four year and the patient had retained 
of movement The other preset a more limited range but the patient was 
the result 


\ boy of sixteen was demonstrated with slipped upper femoral epiphy 
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epiphysis and vertebral wedging with kyphosis For treatment of the slipped upper femoral 
epiphysis in recent cases My Batchelov emphasised that epiphysial osteotomy could give good 
results, but not in old ones with much new bone formation. He emphasised that enough bone 
must be removed from the femoral neck to allow easy reduction without tension 

Some discussion was provoked by a case of bilateral stress fractures of the femoral neck 
In this particular case the serum calcium was moderately raised but serum organic phosphates 
were normal, Many present felt that more than one variety of stress fracture might occur in the 
femoral neck and Mr W. Laurence suggested that some of these cases might be associated with a 
congenital type of coxa vara 

A child with unilateral hip dislocation following infantile suppurative arthritis raised the 
question of how these hips dislocate. Myr Batchelor suggested that there might be a pathological 
fracture of the femoral neck or dislocation of the epiphysis from the neck 

A series of ruptured extensor pollicis longus tendons was shown after repair Vr [. Buch 
favoured the nylon bridge operation described by Trevor, and My Adams favoured the use of an 
extensor indicis transplant. Extenser carpi radialis transplants were unsatisfactory because the 
tendon excursion was not great enough Vr Austin Brown had found that the use of extensor 


indicis tendon resulted in some weakness of extension in the index finger 


NORTH-EAST METROPOLITAN REGIONAL ORTHOPAEDIC CLUB 

\ meeting of the North-East Metropolitan Regional Orthopaedic Club was held at Black 
Notley Hospital on Saturday, July 16, 1955 
Clinical cases = Myr /1. Osmond-Clarke showed a case of vertical talus in an infant successfully 
treated by open reduction of the talo-navicular dislocation and transplant of the peroneus brevis 
tendon into the neck of the talus 

He also carried out a demonstration operation of by pass graft for pseudarthrosis of the tibia 

Vr D. M. Dunn showed cases of coeliac rickets, polyostotic fibrous dysplasia and intrauterine 
dwarf with congenital dislocation of the hip 

Vr M. C. Wilkinson showed cases of skeletal tuberculosis, illustrating the effectiveness of 
early partial synovectomy, curettage and free drainaye of tuberculous foci accompanied by 
chemotherapy 
Paper = Dr W.S. Tegner discussed modern ideas in the treatment of rheumatoid arthritis, and 
outlined the proposed pilot scheme for sanatorial treatment of such cases 


EAST ANGLIAN ORTHOPAEDIC CLUB 

\ meeting of the Kast Anglian Orthopaedic Club was held on March 26, 1955, at the West 
Suffolk General Hospital with Mr G. K. McKee in the chair 
Fracture of the cervical spine My J). |. Martin showed a series of cases of fracture of the 
cervical spine including one fatal case in which the articulated specimen was available with sections 
of the cord. There were also two cases treated by wiring of the spinous processes 
Children with limps My /3. J. Balt showed a series of cases of children presenting with limps 
which on investigation proved to be due to aseptic necrosis of the femoral head following a partial 
fracture of the neck nine months before, a simple cyst of femur treated by opening and curetting, 
and sclerosing osteitis of the shaft of the femur of ‘unknown cause 
Osteochondritis — Myr /-. C. Scanlon demonstrated a number of cases of osteochondritis of various 
bones in children, and discussed the treatment and prognosis especially in connection with Perthes 
disease, making a plea for continued bed rest and prolonged relief from weight bearing 
Acute epiphysitis = Myr A.B. King showed films of a child who had been acmitted with acute pain 
in the hip and a raised temperature. In the course of two weeks an area of rarefaction had appeared 
in the neck and increased density of the head This was thought to be an example of acute 
epiphysitis 
Hallux valgus in adolescence My Martin discussed the treatment of hallux valgus in 
adolescence and showed two cases of double osteotomy of the first metatarsal. In an interesting 
discussion it was generally agreed that operation should be avoided altogether if possible and there 
was no agreement on the best type of operation 
Ossifying haematoma of the quadriceps —\/7y 1). ©. Tennant showed the case of an ossifying 
haematoma of the quadriceps in a man who attended for treatment nine weeks after injury. He 
discussed the mechanism of its production. In discussion which followed prevention was considered 
the main suggestion being real rest after the injury, which should be taken seriously 

\ further meeting was held on June 4, 1955, at the Royal Air Force Hospital, Ely, with 
Mr (Gy. K. McKee in the chair. Clinical cases were demonstrated 
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Osteomyelitis of clavicle — Squadron Leader kK. R. ]. de Belder described a case of a young man 


who had an acute staphylococcal sore throat which was followed by a dittuss velling in the neck 
about the clavicle The acute symptoms settled, but the swelling over the clavicle persisted and 
was sometimes associated with aching and later with a spasmodic torticolh Kadiographs showed 


a sequestrum in the middle of the clavicle This was removed through a mass of inflammatory 
tissue. In discussion it was suggested that the infection had arisen from direct spread trom infected 
cervical glands rather than from blood-borne infection 

Multiple injuries from jet intake accidents — Wing Commander 1) AI Kew described three cases 


of men who had been sucked into the air intake of jet engine There was a certain similar pattern 
in all cases. The men sustained extensive head injuries, fractured ribs and haemo-pneumothorax 
and fractured spines. According to the man’s position as he went in there were sometimes fractures 
in the limbs as well. These patients presented great difficulties in treatment because they were 


in extremis and there was inevitable delay before the myjuries to limbs could be tackled 

Wing Commander Keir described the result of ejector seat accidents and showed one man 
who had been propelled 30 to 40 feet into the air, ianding on a concrete runway He istamned a 
compound fracture of the calcaneum, fractured neck of femur, a upracondylar fracture of the 
humerus, and a fractured base of skull with cerebral irritation 
Recurrent dislocation of elbow — Squadron Leader ]. I) Stone described a case of recurrent 
dislocation of the elbow associated with a former fracture of the coronoid proce lreatment was 
by insertion of a piece of bone into the tip of the coronoid 
Radiographs of orthopaedic interest Wing Commander MoH Phillips showed a series of 
radiographs of orthopaedic interest and there was a discussion on the diagnosis of a number of 
anomalous findings 
Fracture of scaphoid Squadron Leader Griffiths discussed the treatment of fracture of the 
scaphoid and showed the result, in a long-standing case with considerable degeneration, of removal 


of the styloid proce of the radius 


AUSTRALIA 


ROYAL AUSTRALASIAN COLLEGE OF SURGEONS 


Ihe diary of the College includes a number of interesting events, prominent among which 1 
the visit of Professor kK. 1. Harris, of Toronto, who is the Sims Commonwealth Travelling Professor 
for 1955. The programme shows that Professor Harris had a very full itinerary in Australia and 
New Zealand in July, August and September 

At the General Scientific Meeting, heldin Sydney on August 16 19, the first subject for discussion 
was injuries of the hand, by Mr I). Officer Brown, Mr A. kK. Waketield and Mr John Lahz. Professor 
kK. |. Harris contributed papers in the syinposia on the treatment of fracture of the long bone 
by intramedullary fixation, and structural changes in the lumbo-sacral spine Visitors from 
Britain included Professor B. W. Windevyer, of London, who poke on chordoma, and Sir Stanford 


Cade, who read papers on several aspects of cancer 


NEW ZEALAND 
BIRTHDAY HONOURS 1955 


We are glad to record that Mr Jame | A. Will, of Christchurch General Hospital, ha 
received the C.B.1] Civil Division 


EAST AFRICA 


ASSOCIATION OF SURGEONS OF EAST AFRICA 


In a recent report Mr W. H. Kirkaldy-Willis, the honorary secretary, outline ivvested 
methods of improving higher surgical training in bast Africa 

The Association 1 planning to hold regional meetings three or four time i vear in addition 
to the Annual General Meeting The next annual meeting will take place in Nairobi in Februar 


1956 


DENMARK 
DANISH ORTHOPAEDIC ASSOCIATION 


A meeting was held in Copenhagen on June 11-12, 1955 
Injuries to the brachial plexus in adults) Jy /. Hy). Larsen (Aarhus) reported fifty-six case 


from the orthopaed« ho pital Aarhu Forty-five were in male ind eleven in female Motor-cvel 
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accidents were the most frequent cause. Thirty-one cases were of the “ upper’ or ‘ Duchenne-Erb 
type. One-third of these presented an almost complete recovery within a year of the accident. No 
improvement was shown in 10 per cent. Twelve cases gave evidence of injury to the whole plexus 
Forty-two per cent of these showed no recovery ; the rest showed improvement in regions innervated 
by the upper roots [hirteen cases were atypi al: two-thirds of these (8 per cent) presented 
improvement or complete recovery and about one-third no alteration. In twelve cases an operative 
exploration of the plexus was done without any improvement 

The use of homologous transplants from the bone bank Dy Thomasen (Aarhus) reported 
228 operations performed since 1949 at the orthopaedic hospital, Aarhus, with the use of human 
bone from a deep-freeze bone bank. Bone was obtained mainly from amputations at other hospitals 
and was fetched directly from the operation theatres and immediately frozen by carbonic acid 
before transport to the bank. Most of the operations were fusions of the spine for scoliosis or 
other spine lesions. Ninety per cent healed without any complication and a further 6 per cent 
showed only slight unwanted reaction. Dy Thomasen was satisfied with the osteoveneti« property 
of the transplant 

Congenital pseudarthrosis of tibia and bowing of diaphysial bones / vge Madsen 
(Copenhagen) gave a survey of the literature concerning etiology and treatment of pseudarthrosts 
and congenital angulation of the tibia and other diaphysial bones. He believed luraiswami 
experimental studies of skeletal abnormalities suggested that the conditions were of identical nature 
Concerning treatment of pseudarthrosis of the tibia, he believed Mcbarland’s “‘ by-pass '° bone 
grafting to be the best. Kaciographs of cases were shown 

Treatment of spastic paralysis Dy ?. G. kK. Bentzon (Aarhus) gave his ideas on the role of 
training and physiotherapy of spastic children versus orthopaedic treatment. He believed that 
the latter was most helpful, and that it should not be dismissed entirely as advocated from some 
clinics 


HOLLAND 
ACTIVITIES AND DEVELOPMENT IN THE FIELD OF ORTHOPAEDICS 


Our Corresponding Editor, Dr J. 1). Mulder, writes: In September 1952 Dr FE. H. la Chapelle 
left Amsterdam for Utrecht to become university lecturer in orthopaedics and chief of the 
orthopaedic section in the surgical department of the University Hospital (Stads- en Academisch 
Ziekenhuis). The director of the surgical department is the professor of general surgery, Professor 
|. Fk. Nuboer, At the same time he accepted an appointment as orthopaedic surgeon to the rehabilita 
tion centre De Hoogstraat '’ at Leersum, which opened its doors in 1953 

Dr la Chapelle was succeeded as head of the orthopaedic department of the Wilhelmina 
Gasthuis in Amsterdam by Dr ©. Verbeek, who has at the same time accepted a position as 
chief of the orthopaedic section of the university surgical department under Professor 1. Boerema 
Amsterdam however does not have an official lecturer in orthopaedics although Dr O. Verbeek 
wives two lectures a month to the Amsterdam students of medicine, whereas Ir la ¢ hapelle gives 
two lectures a week to students in Utrecht 

At the University of Groningen Dr W. Mol became an official lecturer in orthopaedics in 
January 1954. He gives two lectures a week. Dr Mol also has the supervision of thirty ‘orthopaedic 
beds "in the university surgical department under the direction of the professor of general surgery, 
Professor L.. 1). Kerland 

Phe University of Leiden is the only one in this country which does not have an orthopaedi 
department, the Anna-Kliniek being a private hospital not related to the university Although 
the independent position of the Anna-Kliniek is a most valuable thing and far to be preferred to 
the position of orthopaedics in other towns mentioned above, it is strange that there should be no 
orthopaedic department at a famous University like Leiden. Dr C. P. van Nes still holds his 
appointment as a" privaat docent (private teacher at the university) in orthopaedics at [Leiden 
University and gives clinical lectures for one hour a week 

In the scientific field for the last three years, mention should be made of the work of Dr W. Mol 


on stapling for scoliosis. He started using staples for this purpose in 1952 and gave a preliminary 


report on five cases in the February session of the Netherlands Orthopaedic Society in 1953 

In the session of November 1954 of this Society Dr W. C. Meiss of The Hague reported on the 
use of deep-frozen calf's fascia in reconstructive operations. He had used this material twice in 
knee arthroplasty. One case concerned a twenty-years-old patient with nearly complete ankylosis 
from rheumatoid arthritis, in whom the result was a range of mobility from complete extension 
to 90 degrees flexion. Deep-frozen fascia was also used twice for the repair of a torn calcaneal 
tendon and once in a tear of the patellar ligament 


THe JOURNAL OF BONE AND JOINT URGERY 
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In March 1955 Dr L. N. M. Coene reported in the Netherlands Orthopaedic Society on results 
of epiphysiodesis around the knee joint Iwenty-tive patients had been operated upon in the 
orthopaedic department of the Wilhelmina Gasthuis in Amsterdam, twenty-two on account of a 
short leg and three for a valgus or varus deformity Phemiustet method was used in sixteen 
patients at an average age of fourteen years. In the others, Blount’s staples were used. The results 
of calculations according to White and Green-Anderson did not agree amongst each other, nor 
with the eventual outcome of the operation The best age was considered to lie between ten and 
twelve years. Epiphysiodesis of both femur and tibia at the knee often led to over-correction 
In the discussion lr van Nes said that he usually operated on the tibial side only Hle used the 
Phemister method at the age of ten to twelve year Operation on the femur sometimes caused 
Irritation of the knee joint, which was not caused by metallosis but by haemarthrosis (see the report 
by Himpe, L., and Spering, H., on 265 epiphysiodeses carmed out under Dr van Ne 1954), in 
Acta Orthopaedica Belgica, 20, 528 

In June of this year a session of the Netherlands Orthopaedic Society was held in_ the 
Anna-Klimek, Leiden. Dr Th. Boesman reported on myelography with the aid of a water soluble 
contrast medium. His results will be published later Dr S. Bouwer spoke on results of the use 
of calf bone in spinal fusion and other bone grafting operation He was most disappomted about 
the qualities of calf bone as it did not promote bone formation and did not unite with the host bone 
Altogether forty-three cases were reviewed in which calf bone had been used, thirty-seven of which 
were Cy sot spinal fusion 

Duijtjes reviewed the results of transplantation of autogenous cancellous bone from the 
ium in post-traumatic osteomyelitis with draining sinuse ten Case Cancellous chips were 
accepted even in the presence of infection and united promptly with the host bone (sranulation 
tissue appeared to invade the chip sequestration was a rare exception and even then only a few 
chips were extruded, as most of the implanted material remained in place and eventually fused 
with the surrounding bone 


The writer had treated seven patient with caphoid pseudarthrosis after the method of 


Matti-ltusse \ graft of cancellous iliac bone is implanted through a small volar incision 


Immobilisation is continued for four month Bony unton with good function was obtained in 


1X Case The method seems definitel, uperior t vious ways of treatment Another 
communication by the writer was on comparative result the kicher prosthesis in surgery of 
the hip joint and resection of the femoral head and neck after Girdlestone His impression was 
that the intramedullary prosthesis, which had been used since 1952, gave the best results in post 
traumatic Cases (aseptic necrosis of femoral head, tracture of the neck with resorption of the meck 

Its use in osteoarthritis is of limited value Kesection according to Girdlestone is at present the 
best answer in failure of a hip arthroplasty Pain usually disappeared nearly completely, the 
patient was able to walk over small distance with a limp and a stick and a wide range of 
painless mobility was always obtained. The use of the Judet prosthesis was discarded completely 


on account of the disappointing long term result 
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Phe tenth Belgian congress of surgery, organised jointly by the Belgian $ y wlation 
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KINESIOLOGY OF THE HUMAN BODY under norme! and pathological conditions. By Arthur 
STEINDLER, MI), Hon FRCS. F.A.C.S., Pro. sor of Orthopaedic Surgery (emeritus 
State University of lowa, Head of Orthopaedic Department, Mercy Hospital, lowa City, lowa 
7 in. Pp, xxiv +708, with numerous figures. Index. 1955. Springtie ld, Hlinois: Charles ¢ 
Thomas, Publisher. Oxford: Blackwell Scientific Publications. Price £7, 2s. 6d 


This most recent work of Arthur Steindler is something of a landmark in orthopaedic surgery 
in that it may well establish biomechanics as a complete subject in its own right, necessary tor 
basic training, and perhaps worthy even of a professorial chair. Were he never to have done more 
than this, Steindler could be justifiably proud of his life's work. Doubtless there will be argument 
on the best name for this new province of the human mind, and “ kinesiology to many may seem 
not as good a hbomechanu because kinetics to the physicist and engineer is only one part of 
mechanics (Le, statics, kinetics and hydraulu Some of the allure of orthopaedic surgery is the 
opportunity it offers the surgeon to make basic observations relevant to normal physiology 


observations that are denied to the physiologist and the anatomist working on cat or Corpse 


hia. 5 
Fivure 5 Joint motion hiding of tirst order (Fischer 
motion siding of second order bischer Figure 7 kKtockin 
contacting surfaces chanye sition of both joints consecutivels 


by 200, 


Inevery page Stemadler imparts the thrill of the investigator detecting in some biological phenomenon 
the hint of a law that might show some unity with Newtoman theory of the universe In these 
pages one realises that orthopaedic surgery stands in relation to general surgery much as physi 
does to chemustry 

fo enjoy this book it is best dipped into from time to time to see what Steindler says about 
so and so,” and the dip will be fruitful either dire tly in the text or through the references which 
the writer's encyclopaeds knowledge makes available No orthopaedic surgeon need be ashamed 
to confess that he has been unable to read it through from cover to cover as a bedtime ti even 
though the dust-cover recommends it as reading matter for dentists, chiropodists and ¢ ypath 
In arrangement, the book starts with the statics of the skeleton, in particular the theory of beam 
and columns, and passes to the strength of materials as exemplified by the physical propert 
bone, muscle, tendon, cartilage and tascia In kinetics the structure and function of 
outlined, leading to a discussion of the equilibrium of the body in the light of these priv 
starting with the trunk and working through the limbs to end in a chapter devoted to the 


health and in disease, for the study of which Steindler has long been famous 
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Phroughout these chapters there are numerous ¢ linical digressions, particularly in relation to 


the surgery of infantile paralysis, most of which are valuable and interesting Yet one cannot 


help feeling that much of the interposed « linical work is rather out of place in a text-book the title 


of which relates essentially to an abstract subject, and that Steindler has already handled these 
matters better in the context of his postgraduate lectures In this one uspects the pressure ot the 
publisher and that while Steindler himself would like to be loose from earth-bound ties and be 
free to elaborate a mathematical theme, he has been made to remember the chiropodists and even 
try to teach them anatomy as well as orthopaedics. Surgeons who are good anatomists will thus 
discover irritating anatomical banalities, such as hackneyed illustrations of the bones of the toot 
with tarsal bones all carefully named!) when at the same time excessive brevity in the kinesiological 
paragraphs tend to leave the reader wondering whether enough explanation has been offered o1 
whether he himself is at fault in not being able to understand it more easily Thus. not many 
readers for instance will be able to understand the most interesting Hlustrations taken trom Pauwels 
pave 17) if they do not already happen to know how engineer demonstrate stresses by optical 
technique There are times when one feels that the author ts revelling in complexity when the 
problem is screaming fot implification An instance of this is seen in the reproduced tlustrations 
where Figures 5, 6 and 7 are given to illustrate gliding of the first ordet vliding of the second 
ordet and rocking without any more explanatory help in the text lft we ponder we set that 
Figures 6 and 7 are fundamentally the same, the diagrams being different only in that the femur. 
flexed on the tibia in one and the tibia flexed on the femur in the other » why perpetuate the 
bogus phrase vliding of the second ordet if there are only two basic type motion and 
are no more pompou than gliding and rocking After puzzling on this matter 
will fall back exhausted, saying anvhow ‘ i y matter 

despite criticisms of this ty which come only from the purist 
this is a truly helpful work and one wh passes the true test of greatne 


disciples to the production of further vy « and no library theretore mu 
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Protess vor MeGill University Associate Surgeon | Victoma Heo pital Montres 
11 sh 235, with 75 colour plates and 63 figure mia and Montres 
| vy. London: Pitman Medical Publishing Co. Ltd 
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flavour with teacher anatom or oft orthopaeds surgery nor, one spect with) the sporty 
ot irgeon vho use them to learn rather than to teach lhe presentatio { these ftact anil 
technique In two-dimensional diagran omehow tails to come oft [his is a pit tow wh 
itlase i olve a vast amount of work in the preparation and, if mat ‘ iy plate ire ded 
the become er cost bool the latest ittempt at ich presentation better 
than its predecessor though its producers have pared neither labour not cost Indeed, the cost 
could surely have been reduced in thi nstance There are ma hayran ome of the 
coloured plate that thew ery protusion destro clarit | extensive a llustration as plate 
rea nece iry t how the anatom if eri ivicular you Whats i 
plate 57) of a fractured femur treated with a plate so slender that its proper piace i museun bend 
What uset purpose erved by plate 61/, or or by 422, to mention a tew pour pose 
f the frontispiece is quite obscure to me, but that may be 1 fault 2 
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4 good deal of the text could have been omitted without loss Ihe many pages that are 


devoted to illustrations of the author's methods of towelling limbs have no bearing on the main 
purpose of the book. It is claimed that they may “ assist the surgical intern staff Sut how can 
they? Do not the interns have to put on towels and stockinette according to the orders of their 
individual chiefs, and not as laid down in any other surgeon's text-book? Anyone who has the 
courage to write a book on operative surgery is, of course, an easy target for minor criticisms, but 
do we really need to be told to awoid nicking the patient's skin during the pre-operative shaving 
(page 4), or to remove pediculi from the scalp before operation on the face (page 19 What is an 
electronic blanket (page 126)? Do we look to books presumably directed to qualified surgeons to 
learn that operations on the tibia and the fibula are also required for infective and neoplastic 
processes at various sites (page 202), and 1s there really any evidence that the knee joint is being 
explored with ever-increasing frequency (page 191)? Instances of this sort of thing abound in 
the text. While the author makes no claim to originality one is a little shocked to see diagrams of 
incisions in the hand attributed to his own text-book when they are in fact (Fig. 31) almost identical 
with the well known “ right’ and “ wrong” diagrams of Bunnell 

The book is well produced and the index is adequate, but | fear that it is not a work I can 


recommend to anyone who wants good value for a very high price LD). Li. Grirrvirus 


CHIKURGIE DE LA MAIN. By Mare Isecin, Chirurgien de la Maison de Nanterre, Chirurgien 
consultant de | Hopital Américain, Membre de Académie de Chirurgic 7 in. Pp. i+ 626 
with 325 figure Index. 1955. Paris: Masson et Cie. Price: Broché, 4,000 fr. Cartonne toile 
4.800 


It is a pleasure to review this book, written by one of the world’s most experienced hand 


surgeon Mare Iselin has produced the most important work upon this subject since Bunnell 
classic volume. It reflects not only his own mature judgment, but is generous in its references to 
the work of other surgeon No one engaged in surgery of the hand should neglect to study this 
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Nucun de ces procede ne donne lankvlose avec certitude 


book, for there is much for all to learn, and some of the methods described will be new to most 
reader Phe book is well balanced and there are many good illustrations, which is a most important 
feature in a work which necessarily concerns itself with precise technique An excellent review 
has recently appeared in the American volume and a ce scription given of the contents. Comment 
now are restricted to special points of interest 

The chapter on skin injuries (eighty-six pages) is particularly well done and of real practical 
value British surgeons would probably prefer a cross arm flap to the somewhat herow flap 
illustrated in Figures 36 and 63. Corrective operations for bone deformities and joint stiffmess are 
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discussed, including the importance of intramedullary bone grafts for metacarpal fracture I he 
chapter on tendon injuries (eghty-two page is comprehensive and quotes the work of Verdan 
among others, which deserves to be more widely known Iselin gives his own Conclusions on the 

that may be expected from different injuries and technique in an attractive and thoughttul 


which the reader will appreciate 


he Hilgenteldt technique 


veral methods of thumb reconstruction are illustrated, including t 
the text of which ts difficult to obtain. It is a pity that the name of Gillies is not associated with 
the cocked hat procedure, and we should also like to have seen more reference to the excellent 
work of Littler on pollicisation The chapter on the sequelae of amputation and the various way 


of replacing the amputated hand, wall be read with much interest 


Here then is a book that will take its place among the classics, and we echo the wish of Kaplan 


when he asks that an English translation be prepared K. Guy PULVERTAFI 


AND JOINT INJURIES y Sir Reginald Watson- Jon MCh Orth 
S., (Hon (Hon PROCS] Hon Eextra-Orthop Surgeon to 
Her Majesty the Queen, Orthopaedic Surgeon to His Late Majesty King George VI, Director 
Orthopaedic and Accident Service, London Hospital, Senior Surgeon, Kobert Jones and Agne 
Hunt Orthopaedic Hospital, Shro 
Force, British Editor, Journal of | 


Pp. vin +629, with 904 figure many in colour. Index. 1955.) Edinburg ind London 


shire, Civihan Consultant in Orthopaedic Surgery, Royal Au 
me and / nt Surges Volume Il bourth edition Ww 


Livingstone Ltd Price per set of two volume C6 


| wonder if he who reads this book remembers the words of the Marqui ol k nuit 
London meeting — Here is a language, rich, beautiful, supple esonant and stron But perhap 
too, he who reads will think of the words of Zimmerman | have never been in too great a hurry 
At last, however, the econd volume has arrived, and it worth waitin ag 
full of wisdom, excellent in advice, and delightful to read 
Qn the first page we come acro the dictum of the author on the treatment of all injure 
Many are disabled by recurrent dislocation of the shoulder , neglect to immobilise the 
first dislocation a neglect that is foolish in healthy young men sir Robert) Jone aid that no 
harm came from the immobilisation of the healt joint; and how true its, and how good to have 
this emphasised by this master surgeon of trauma. It is brought home again in the treatment 
by passive manipulation after a dislocation of the elbow of a violinist who we ver able to play 
a violin again because of a stiff elbow 
Phroughout the book basic principles of treatment are laid down to the exclusion of abstruse 
methods of treatment Nothing could be better than the imple but tremendously important 
principle of the treatment of tinger u puri lo know the tirst t page of Chapter NAIITE 1 
to know the treatment of uy and hand inypurne \ new operation tor the rare recurrent torward 
dislocation of the ankle is described by using the peroneus longus tendon. Various ri 
methods of dealing with an acromio-clavicular dislocation are detailed, non twhichs 
the author and so one would be content with his advice so, too, in the manavement of recurrent 
dislocation of the shoulder, must he be polite and deseribe operation What does he do 
\ most excellent treatise on the treatment of fracture of the haft of the femur is delightfully 
written and of immense value This, of course, 1s of the Liverpool hool and ipity that ith 
not more commonly the practice here would be fewer cata trophe to choose only one complication 
there are too many stiff knee excellent advice is given on the prevention of this and it is pointed 
out that there are three different cause adhesion formation, tixation of the patel and tixation 
oft the quadricep and all preventable lhe Jone method of ‘ the ad acement in a 
upracondylar femoral fracture 1 quite unique, quite effective, ; iby { y method 
that 1 
he nimary of the tres ‘ olthe neck i ay be 
from Liverpool iat ¢ night he beer 
One of the be } 
the spine with paraple 
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THE CASUALTY DEPARTMENT. By T. G. Lowpen, F.R.C.S., Consultant Surgeon Sunderland 
Royal Infirmary. 94% 64in. Pp. viii +278, with 134 figures. Index. 1955. Edinburgh and London 
Kk. & S. Livingstone Ltd. Price 37s. 6d 


This book is intended to be a guide to the casualty officer in the medium-sized non-teaching 
hospital, and to provide him with methods which he can safely adopt in the interest of the patients 
and an idea of the results he can expect to achieve 

lo understand the method of selection of subjects and the relative emphasis it is necessary 
to quote the writer's definition of the casualty department Ihe Casualty Department is a 
haphazard growth. The extent of its functions varies from hospital to hospital according to the 
stage of evolution of the other departments for, generally speaking, the Casualty Department deals 
with everything that nobody else wants Ihe emphasis is on minor wounds and infections of 
various kinds. Diagnosis and treatment of closed soft tissue injuries occupy ten of the 273 pages 
injury to the knee is dealt with in four sentences; Sudeck’s osteoporosis has two pages. Treatment 
of fractures is not included Infections of the hand are completely and effectively dealt with 
and the reader is given satisfactory alternatives of treatment and told what results he should obtain 
Thirty pages are devoted to open soft tissue injuries to the hand, including those with skin loss 
rhe fifteen pages devoted to burns and scalds deal principally with the proportion of these injuries 
that can be treated as out-patients. The chapter dealing with the ‘' cold " case includes a variety 
from malignant skin lesions to ingrowing toenails. More than a third of the book is devoted to 
anaesthetics, organisation, disposal and legal problems, and it is an interesting Comment on our 
times that the space devoted to legal considerations equals that for closed soft tissue injuries and 
burns and scalds put together 

As the author says, the book produces “no new concepts of medicine or surgery but it 
does contain a great deal of information that will be very useful to those for whom it is written 
The one thing that this book demonstrates most clearly is that the department organised to treat 
‘what nobody else wants should no longer have a place in the well organised hospital service 
If the general practitioner service is working properly it seems unnecessary to have a hospital 
department devoted to the “ casual "’ patient. It is to be hoped that the name, which still means 
exactly what the author says in many hospitals, will soon begin to disappear . ©. Scors 


ESSENTIALS OF ORTHOPAEDICS By Philip Wires, M.S ; , F.A.CS., Seniors 
Orthopaedic Surgeon, Middlesex Hospital, London, and King Edward Memorial Hospital, Ealing 
Lecturer in Orthopaedic Surgery, University of London; President Elect, British Orthopaedic 
Association. Second edition, 10% 7 in. Pp. xv + 538, with 393 figures and 7 colour plates. Index 
1955. London: J. & A. Churchill Ltd. Price 55s 


The second edition of Mr Wiles’s text-book is extremely welcome, espe ially to those who have 
had practical experience of the help it has accorded to students before and after graduation, and 
to surgical residents. The expansion of the book is moderate in comparison with the first edition 
fifty pages having been added by wise revision of all sections, particularly those on back pain and 
sciatica, congenital dislocation of the hip, osteoarthritis of hip and knee, ischaemic contractures 


and osteomalacia [he section on the shoulder girdle remains outstanding in its clarity and 


excellence of presentation, and the number of textual illustrations! has been increased both in 
number and quality If it were possible to frame synoptically a general section ‘on the basi 
principles of fracture treatment, Mr Wiles will be the person to do it, and perhaps further editions 
which will without doubt be called for, may contain such a section. The firm reputation which 
this work has so deservedly gained amongst students and residents during the last five years makes 
the addition of a bibliography section also doubly desirable. In a work such as this, where wisdom 
and commonsense have winnowed the tares from the wheat, the interested student would benefit 


yreatly from a readily accessible list of the classical references... Harry PLAt1 


LES ARTHROPLASTIES DE LA HANCHE. By Jean Desryre, Professeur agrégé a la Faculté 
de Médecine de Paris, Chirurgien des HOpitaux; and Paul Dortveux, Aide d’ Anatomie et Chef ce 
clinique chirurgicale A la Faculté de Médecine de Paris. 9} «64 in. Pp. 91, with 12 figures. 1955 
Paris: Editions Médicales Flammarion. Price 1,700 fr 


This monograph is based on the experience of the authors in operating on 400 hip joints 


Phe detailed follow-up on 178 arthroplasties of a minimum duration of two years and a maximum 
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of five years is included Ihe first part of the book is concerned with the applied anatomy and 
physiology of the hip joint Ihe mechanics are summarised very lucidly and well, and the 
advantages and the defects of the various types of prosthesis are carefully examined. The prostheses 
employed were mainly acrylic of the Judet type, but Smith-Petersen vitallium cups and a few 
acrylic prostheses of the type favoured by Merle 1)’ Aubigné were also used. But as the authors 
point out, theory and practice do not always accord, particularly in the case of arthroplasty, 
whose unpredictability is one of its great disadvantages 

\ valuable chapter is devoted to causes of failure. It is not always possible to determine 
why an arthroplasty has failed. Certainly one of the main problems is in the neck of the femur 
the authors show conclusively that, whatever the angle or length of the neck, it can never achieve 
perfect mechanical equilibrium and will always be a site of weakness that will throw strain on a 
prosthesis. Absorption of the neck, the reasons for which are not always clear, is another cause of 
trouble. The authors conclude that the original Judet prosthesis is far from satisfactory, for 
mechanical reasons, and they have abandoned it. They are doubtful if metal ones of the same type 
will be very much better They pre fer the new prosthe sis of Merle 1) Aubigné: but they are a litth 
concerned about the sacrifice of so much bone for its insertion, and rather hesitate to use it. They 
believe it to be of great value in the fa:led case, for which they also perform the Girdlestone excision 
of the head and neck of the femur 

rhe results in general are those noted elsewhere: about one-third good and one quarter poor 
The operation for arthroplasty should never be advised in a young patient, and even in other 
patients should be very carefully considered beforehand 

This little book should be read by all who are interested in hip surgery It contirms most of 
what we know and suspected about arthroplasty It is clear that the biomechanical problem of 
the hip joint is a difficult one to solve, and the reader will be left in no doubt that the ideal 
arthroplasty 1s still beyond our reach. The union between living ti and an inert substance wall 
always be a point of weakness F.C. DurRBIN 


RECENT ADVANCES IN THE STUDY Ol THE STRUCTURE, COMPOSTTION AND 
GROWTH OF MINERALIZED TISSUES. Annals of the New York Academy of Science Volume 


60, Art. 5. Edited by Roy Waldo Miner. Consulting Editor Roy O. Greer. with 19 contributor 


| 
9~61n. Pp. 265, with many figures and tables. 1955. New York Ihe Academy Price 28 


BONI An Introduction to the Physiology of Skeletal : y Franklin C. Mclean, Phd 
MI) Emeritus Professor of Pathological Physiolowy \ \ cago: and Marshall k 
LUrist, M.I)., Associate Professor of Surgery Orthopaeds ahforma. Shin 
Pp. xu 182, with 26 figures. Index. 1955. Chicago: The ‘ yo bre London 


Cambridge University Press. Price 45 


BONE AND BONES. Fundamentals of Bone Biology. By Jose ph PP. Weinmann, M1), College 
of Dentistry, University of Illinois: and Harry Stcuer, Se School of Dentistr Lovola 
University, Chicago. Second edition. 10 in. Pp. 508, with 302 figure 1955. London: Henry 
Kimpton. Price £5 


Knowledge of the intimate structure and chemistry of bone 
days when it was the hobby of a few back-room boy It is reaching the ye when iti 
importance in the daily work of all concerned with the treatment of diseases and injur 
The time has come when every orthopaedic surgeon who wants to more than a carpen ould 
realise that he must add chemistry and physics to his present skill as a surgeon, i nyineer and 
a plasterer. Three recently published volumes will keep him abreast of modern « lopment 
report of the conference held at the New York Acaden of nual 1954 1 
published in its Annals of April 1955. A wide field is covered but the contributions deal particularly 
with the structure and chemical composition of bone, dentine and enamel, a hed wi the and 
of the electron microscope, radiotracers and x-ra\ there are aiso valuable di on nutritional 
and hormonal influence 
McLean and | al with the same subject; but the material 
monograph which surveys the whole field in a systematic manner 
to relate the new knowledge to old problem ich a 
histogenesis of bone and its chemical composition are 
understood by anyone who has had a basic scientific ed 
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Kone and Bones by Weinmann and Sicher is the second edition of an already well known book 
In the first part bone is studied as a tissue, and its normal growth and structure are described 
the second part deals with the pathology of bone and covers every disorder of the skeleton 
developmental, structural, hormonal, inflammatory and neoplastic. The first edition was welcomed 
as a refreshing attempt to co-ordinate the complex rivalries of the clinical pathological and 
experimental points of view Ihe second edition, although published eight years later, contains 
very few changes. This is a little disappointing in view of the advances that have been made in 
nearly every field Philip Wits 
MODERN TRENDS IN BLOOD DISEASES Edited by John F. Witkrnson, M.D), M.S« 
PhD, FRCP, FRC. Consultant Physician, United Manchester Hospitals, Director, Department 
of Haematology, Manchester Royal Infirmary 9} «<7 in. Pp. viii +359, with 91 figures, 2 colour 
plates and many tables. Index. 1955. London: Butterworth & Co. (Publishers) Ltd. Price 65s 

Phis work is a reminder of the wide expanse of general medicine and of its ramifications that is 
touched by orthopaedics Indeed, the very first chapter deals with Bone Changes and Blood 
Diseases '' in a masterly survey by IL). Lloyd Griffiths 

Blood diseases make their mark on bone largely, but not exclusively, through the marrow 
but not all conditions affecting the marrow can be called blood diseases, vague though this name is 
Consequently such important conditions as the lipoidoses have had to be excluded; but Griffiths 
has found good reasons for including Hodgkin's disease, and he has dealt critically with non 
leukaemic diseases of the bone marrow, notably reticulum-cell tumour lymphosarcoma 
myelomatosis and conditions called “ Ewing's tumour 

The blood diseases coming first to mind are the leukaemia especially in their aleukaemi 
stage —-with their destructive, proliferative and ischaemic changes in bone. | ymphatic leukaemia 
is much the commonest to give bone changes, especially in the young, and Griffiths believes that 
the growing skeleton is demonstrably affected in all cases of lymphatic leukaemia except the most 
fulminating. On the other hand bone changes are said to be very uncommon in chronic leukaemia 
of adults, but the reviewer believes that misdiagnosis considerably masks their true incidence 
The Importance e of pain as the outstanding symptom of leukaemic bone affection is stressed, and 
especially the danger of ascribing the pain to some trivial condition in childhood or, if joints are 
involved, to acute or subacute rheumatism 

Keference is made to some of the less familiar blood diseases Cooley's erythroblastic anaemia 
myelosclerosis with and without osteopetrosis, the spherocytic anaemia of familial haemolytic 
jaundice, and sickle-cell anaemia, in which the occasional resemblance of the hip to that of Perthes 
disease might merit mention 

This volume is characterised by the poor radiographic reproduction that was criticised so 
severely in our review of the companion volume, Modern Trends in Ovthopaedu Journal of 
Bone and Joint Surgery, 1950, 32. B, 444). We would condone the oecasional poor figure included 
to oblige an author with a poor radiograph of a unique or specially interesting condition, but 
that is another matter H. Jackson Burrows 
PELVO-SPONDYLITIS OSSIFICANS Kheumatoid or ankylosing spondylitis By Ragnar 
KOMANUS and Sven Yorn Karolinska Sjukhuset and King Gustaf V's Res arch Institute 
Stockholm, Il 8fin. Pp. 161, with 55 figures. Index. 1955. Copenhagen: Ejnar Munksgaard 
Price Dan. kr. 45 

Dr Romanus in 1953 published a thesis on the connection between ankylosing pondyliti 
and chromic urogenital infections in men, especially seminal vesiculiti His interest in the 
manifestations of ankylosing spondylitis has led to the volume under review which is jointly 
written by Dr Komanus, Associate Professor of General Surgery and Chief of the Surgical Out 
patient Department, Karolinska sjukhuset, Stockholm, and Dr Sven Ydén who is Roentgenologist 
at Karolinska sjukhuset The book is divided into two sections; the first an unillustrated text 
covering about seventy pages, and the second of about equal size devoted to excellently reproduced 
radiographs illustrating the radiological manifestations of the disease in the pine and elsewhere 

The authors have paid particular attention to the early changes to be seen in the pine which 
are less familiar to most doctors than the well known picture of the final ankylosing stage I hese 
early radiological changes are considered in very great detail and well illustrated by successive 
radiographs showing the development of the changes. In the unillustrated text the clinical and 
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radiological manifestations are considered in great detail Passing reference is made to possible 


causes of the condition which includes the statement that “' chronic non specific urogenital infection 


was demonstrated in practically every case prostato-vesiculitis, often utriculitis Cowperitis 
No indication ts given of the evidence upon which this statement is based, and, although the authors 
speak of the importance of detecting such infections early, they make no claim that early ce tection 


and treatment have any influence in arresting or diminishing the disease \ssuming 


chrom 
urogenital infection to be the cause. the pread of infection is said to follow the same pattern as 
that of prostatic secondary carcinoma via the vertebral i“ stem 

The chief value of the book is as a reference work in which the early radiographic signs of 
ankylosing spondylitis are described and illustrated. It does not atte mpt to deal with the orthopaedic 
and other treatment of the condition It would not appeal to the ordinary orthopaedic reader 
In reading it, it is sometimes irritating to have to turn from the unillustrated text to the atlas at 
the end of the book to follow the points raised in the text, but this i perhaps, unavoidable Norman 
ROBERTS 


MANAGEMENT UTE POLIOMYELITIS ‘ Diploma of 
Pohomvelitis Nursing \ and M. | senior Neurological 
Kegistrar tirmingham United Hospital Formerly ol al trar, Oxford United 
Hospitals. Foreword by W. Ritchie Russ: CB] ond. and Ed_), Consultant 
Neurologist, Umited Oxtord Hospital 8} in 99, with ndex. 1955 
Edinburgh and London: & 


In thi book the author have achieved what they et out to do In fourteen chapter ill 


aspects of the acute disease are covered, including isolation technique, the physiology of re piration 


and the nursing care of patients in re spirator Phere is continual emphasis on the need for manning 


knee flexion 


the patient's confidence and of providing a sen security importance 
alone a patient who is in a re pirator, and the iunciation of trickery 
respirator, are illustrative of this there In days the re pon ibality 
limbs, and for carrying out such passive movements of joints as ; nece 
extent upon the nursing staff: the diagrams illustrating such treatment are 
With its first cla production this is one of the best books of it 

years. It will prove very helpful to those doctors and fiurses vork brit 
with the early case of pollomyeliti Donal Mo Brook 


SERVICES FOR THE DISABLED. Standing Committee on the Kehabilitation and 
of Disabled Person 9} Pp. v +88, with 25 figure Index. 1955. Lon 

the Ministry of Labour and National Service by Her Maye ty Station 
Price 4s. 6d 


Clearly this country i unique in providing such compreher 


of the disabled. For the tirst time a simple, concise and factual 
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in the United Kingdom for the rehabilitation and resettlement of the disabled 


is available in 
one volume 


This book is a mine of information and will prove a valuable source of reference for 
all doctors 


When the pages are turned over it might appear that this problem has virtually been solved 
but rehabilitation depends for its success upon the full co-operation of doctors 


employers 
rehabilitation centre disablement resettlement officers (IDR 


and many others With this 
eomplicated machinery there is the constant danger that the patient may lose his way in the maze 
of multiple responsibility for his future resettlement fo whom should he turn for advice The 
D.1.0., the Almoner, his general practitioner, or his surgeon’? To counteract this difficulty it is 
essential that the services in any one hospital should be integrated, and the establishment of 
resettlement clinics has proved very helpful. The responsibilities of the hospital should not cease 
once the patient has been referred to the appropriate 1) KO 


A regular system of follow up after 
resettlement is just as important as its medical counterpart. In many instances the ID). R.O. has 
not the time or the appropriate facilities to seek out work for the many patients referred to him 
lor this reason there is much to be said for the advent of the Hospital Resettlement Officer who 


can maintain a liaison between the hospital, the patient and the employer More than ever 


nowadays it becomes apparent that personal contact is of the greatest value: thi 
cannot be carried out adequately from an office 


ort of work 


The special problem of the young chronic sick has yet to be resolved. This particularly applies 


to those severely paralysed by poliomyelitis, often dependent upon a re pirator for the rest of their 


lives. These patients frequently come from homes to which they can never return, either because 
accommodation is unsuitable, or because there is no one capable of looking after them They 
are not sufficiently fit to qualify for a residential rehabilitation centre 


on in orthopaedic hospitals, blocking beds that could be more 


and they therefore linger 
suitably employed. Tucking them 
away in institutions is not the answer to this problem. Kehabilitation in its fullest sense must 
mean the preservation of the family circle, if at all possible. It may well be that a foundation on 


the lines of the Papworth Village Settlement will prove to be the solution Donal M. Brook 


COMMENT TRAITER LES VARICES ET LEURS COMPLICATIONS B 


Kkaoul 
Chirurgien de |’ Hopital Américain de Paris, Ancien Chef de Clinique a la Faculté de Médecine 
8} ~6in. Pp. 160, with 5 figures. 1955. Paris: Editions Médicales Flammarion. Price 550 fr 
The author begins by telling us that in the United States it is estimated that there are one and 
three-quarter million people with varicose veins and it is not difficult to believe that the 


proportion 
of Western Europeans so afflicted is equally high 


No surgeon can ignore this miserable complaint 
and all the ills resulting from it This book, written by a most able orthopaedi 


urgeon, whol 
becoming well known in this country, is one of a series 


s of therapeutic handbooks which manage to 
combine sound advice with quite astonishing brevity. Tubiana knows his subject and writes about 
it with the easy grace of an authority Although it is a popular rather than an academu 


with plenty of italics to emphasise important points 


work 
it is a thoroughly serious production and 
will be warmly welcomed by those interested in the treatment of varicose veins Ho | 
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London Hospital Catgut 


is manufactured under 
unified control from 
intestine to sterile tube 


fy Lee OBTAINABLE FROM ALL LEADING 
ASUUUM SURGICAL EQUIPMENT HOUSES 


ee 
; ee 4 packed in glass tubes, sealed, finally 
examined, tested for sterility and 
-—«-strength before issue and despatch 
be, 
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Hospitals and clinics, physicians and surgeons, more and more of them, 


are making photography routine. As a result, case histories are more 


accurate, more comprehensive, less bulky; files are full of ‘live’ material 


for research, reference, teaching and diagnosis. 
For consistent top-quality photographs always use ‘Kodak’ Film, 


‘Kodak’ Paper and ‘Kodak’ Chemicals — they are made to work together. 


Kodak Limited, Medical Sales Division, Kodak House, Kingsway, London, W.C.2 


Kodak’ is a registered trade-mark 
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For SPONDYLARTHRITIS 


many Urthopaedic Consultants preseribe 


SPENCER 


Dorse-Lumbar 


SUPPORT 


Spencer Designers create 
supports varying trom 
flexibility to rigidity. 
Immobilisation of lower 
back, or entire back, is 
provided as preseribed 
by doctor. This is 
because: Spencer 
Support is individually 
designed, cut, and made 
to meet the specitie 
posture and health needs 
of the one patient who 
is to wear it. This 


assures the doctor that 


Spencer Dorso-Lumbar Supports the support will be cor- 


for man and woman patients, rect from the standpoint 
with exterior pelvic binder. . 

of body mechanics; that 
Spencer Supports are also de- 
it will fit exactly, be 
signed for other conditions such 


as perfectly comfortable, 
Dise Extrusion, Spondylolis- 

thesis, Sacro-iliaec, or Lumbo- 

sacral Disturbances, Fractured 

Vertebrae, Scoliosis, K yphosis, 

Lordosis. Osteoporosis. 


bor further information write to: 
SPENCER (BANBURY) LTD. 
Consulting Manufacturers of Surgical and Orthopaedic Supports 


SPENCER HOUSE BANBURY OXFORDSHIRE 
Telephone 2265 


Branch Offices: 
LONDON 2 South Audley Street, W. | Telephone: GROsvenor 4292 
MANCHESTER King Street, 2 Delephone: BLAckfriars 9075 
LIVERPOO! 79 Church Street, | Felephone: ROYal 4021 
LEEDS Victoria Buildings, Park Cross Street, | (Opposite Town Hall Steps) Pelephone Leeds 3 3082 
BRISTOL (ueens Road, 8 Telephone: Bristol 24801 
GLASGOW 86 St Vincent Street, C.2 Delephone: CE Ntral 3232 
EDINBURGH: S0a George Street, 2 Delephone: CALedonian 6162 


Trained Spencer Retader-F itters resident throughout the A ingdom name and address of nearest Fitter supplied onrequest 
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Charnley’s Adjustable 
Bone -Holding Forceps 


The original design by Mr John Charnley 
Department of Orthopaedics, Manchester Royal Infirmary 


Designed to cope with every common fracture problem 
Alignment of long bones automatic 
Minimum stripping of periosteum 


Free working surface available for shaping to graft 


These Bone-Holding Forceps automatically the fracture alone are clamped and the relative 
coax the fractured parts to a “‘hair-line”’ directions of jaws and handles allow freer 
fit with the fracture line fully exposed, and manipulation of instruments — drills, etc. 

hold the reduction in rigid alignment during and ease the task of screwing the 
the fixing of plate or graft. Thefragments of _ plate or graft to the exposed surface. WY 


Made throughout of Sheffield Stainless Steel 
Catalogue No. B2432, pages B4s2 453 


The jaw opening is controlled by 
a sliding hinge ; detachable handle 
clamping device locks forceps 
Essential feature of the 6 detach- 
able jaws is their V-shape and 
serrated edges, solidly welded to 
short {° thick shanks for rigidity 


Swivel jaws ensure pressure is evenly distributed, 
Jaws are made in three sizes. 


and fragments which taper or are of different 
diameters are securely held 


Fig. 2 

Hooked jaws used to Fig. 3 

grip a fractured patella Hooked jaw and peg used to grip fractured 
olecranon (also medial malleolus). 4° diam 
hole drilled in shaft of ulna or tubia acts as 


Manufactured by fixation point 


, Fully descriptive folder gladly sent on request 


Nos 
(2° Heed Office: THE OLD MEDICAL SCHOOL PARK ST. LEEDS | 


£05 8 38 WELBECK STREET LONDON WI oe 


Manufacturers of Surgical Instruments, Hospite! Furniture ond Sterilizing Equipment 


Telegrams: “' Aseptic, Leeds "* Telephone 20085 (5 lines) London Telephone, Telegrams, Cables: WELbeck 8157-3 
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Cuts Bone... 
but the blade does not rotate 


TYPE N.S. 2000 


THE DESOUTTER ELECTRIC NECROPSY SAW has been designed with 
a blade which does not rotate but has a high speed oscillating 
movement of only a few degrees. It will cut hard materials only, 
For instance, a section of al skull Cap may be re moved with the 
minimum damage to the soft brain tissue underneath. The necropsy 
Saw 1S normally d with asct of saws and an vuard 
this acts as a variabk depth stop and IVES Casy control of pene- 


tration. Dx SCTIPU VE literature will gladly be sent on re 


Desoutter NEGROPSY SAW 
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' Desoutter Bros., Ltd., The Hyde, Hendon, London, N.W49 4 
Telephone ¢ ndale 6346 (5 line Teleg Des London 


@NEARLY 15 YEARS OF AUTHENTIC USE 


Since 1936, appliances of the unique Vitallium 
alloy have been in use in the body—often 
buried whence they cannot be removed. 
No other alloy can show acomparable record. 
It is a guarantee that Vitallium appliances 
are safe. 


@OVER 190 REFERENCES IN SURGICAL 
LITERATURE 

During these years, surgeons throughout the 
world have tested many different appliances 
made from the alloy. Their reports have 
appeared in all the important surgical 
periodicals. As a result the Vitallium range of 
appliances is the most extensive of its kind. 
A Vitallium appliance can be obtained for 
almost every need. 


@ACCLAIMED BY EMINENT SURGEONS 
THE WORLD OVER 

In the great majority of instances where 
Vitallium appliances were tried for the first 


YOU NEED NOT BEA 


METALLURGIST! 


VITALLIUM 


SURGICAL APPLIAMCES 


ARE PROVED BY TIME AND USE TO 
BE COMPLETELY COMPATIBLE WITH 
HUMAN BONE AND TISSUE 


time, they proved successful. New appliances 
of a kind hitherto not considered feasible 
are now available. It is not surprising that 
eminent surgeons look on Vitallium appli- 
ances as a boon to the profession. 


@®A UNIQUE ALLOY: STANDARDISED: 
SAFEST TO USE 


Vitallium appliances contain no iron, and are 
not subject to rust; they can be left in the 
body indefinitely without fear of foreign- 
body reaction. The alloy is a unique 
combination of cobalt, chromium and 
molybdenum. It is of a uniform hardness 
and its composition never varies. 


@THE MOST EXTENSIVE RANGE AVAIL- 
ABLE TO THE PROFESSION 


You need not seek beyond the wide variety 
of Vitallium appliances for your needs. 
There is generally an appropriate appliance 
available . . . one which has proved itself 
in the body-—and is safe to use. 


LONDON SPLINT COMPANY LIMITED 
69 WEYMOUTH STREET, LONDON, W. | 


Welbeck 0318/9 


* Registered Trade Mark 
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MODEL Me Laughlin Type 
VITALLIUM 


ADJUSTABLE 
INTERTROCHANTERIC APPLIANCE 


WITH IMPORTANT DESIGN 
IMPROVEMENTS INCORPORATING: 


NEW HEAVIER STUD 
Now 5/16” in diameter—24 threads. 
Laboratory tests prove it superior to 1/4” 
stud of previous nail. 


NEW FOUR-FLANGED NAIL 
Over 25% stronger than three flanged 
design; more bone contact and bone 
holding power. 


NEW NAIL HAS SHARP ANGULAR POINT 
Provides an introducer type sharp leading 
edge that facilitates driving. 


NEW LOCKING COLLAR 
Self-alignment and positive engagement 
of the teeth facilitates correct placement of 
new collar. 


NEW PLATE SECTION 
Now stronger, the new heavier-duty plate 
has sharper teeth for firmer grip on the nail. 


PLUS + « « ADJUSTABLE ANGULARITY 
From 114 to 150° by 6 steps. 
GREATER STRENGTH 
Over 25% stronger than previous models. 


PLUS .. att apvantaces oF Previous MODELS 
Positive lock with an Elastic Stop Nut™. Inert 
Vitallium alloy is completely compatible within 
® By Austena! Laboratories, inc , the human body. 


LONDON SPLINT COMPANY LIMITED 


69 WEYMOUTH STREET, LONDON, W. |! 


Welbeck 03189 
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Manufacturers of Bone Surgery Instruments for over 70 years 


Open Operation of = 


Medullary Pinning 


Vere Hodge’s Extractor 


~ 


DOWN BROS. and MAYER & PHELPS LTD. 
Surgical Instrument Makers 


Head Office: 92-94 BOROUGH HIGH STREET, LONDON, S.E.1_ Te/.. HOP. 4141 
Showrooms: 32-34 NEW CAVENDISH STREET, LONDON, W.1_ Tei.: WEL. 3764 


and at 70 Grenville Street, TORONTO 


| 
Cartierville’s Introducer 
c 
Se 
FP 
Hendry’s Driver for retrograde insertion 
SIN 


To rABLE enlarges the field of 
acuon in a general operating 


theatre 


It meets all the requirements of 
both general surgery and orthopedic 


surgery, and is the answer to the 


problem of a hospital that needs 


also an orthopedic table but has not 


the theatre accommodation 


‘AS A TABLE FOR 


GENERAL SURGERY 


ADAPTABLE 
TO THE NEEDS OF THE SURGEON 


The “PLAISTOW” 


COMBINED GENERAL AND ORTHOPADIC TABLE 
AS A TABLE FOR 


ORTHOPADIC SURGERY 


Jj 


THIS TABLE CAN BE 
FITTED WITH OUR 
ONE-LEVER SELF-LEVELLING BASE 


Full details avatlable on request 


THE MEDICAL SUPPLY ASSOCIATION LTD. 
PARK ROYAL ROAD, N.W. 10 Telephone: ELGar 4011 
CANADA: GREVILLE & SON LTD., 2719 YONGE STREET, TORONTO 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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LUSTERLITE PROSTHESES 
AND SPLINTS 


HOSPITAL AND LABORATORY EQUIPMENT 


Acrylic and Stainless Steel Prostheses 
for the Hip 


Judet’s Angled Femoral Prostheses 
and Instruments (under patent) 


Acrylic Prostheses for the Hand 
and Arm 


Special Prostheses made to X-rays 


Stock ‘Perspex’ Splints, Cock-up, Gutter, etc. 
‘Perspex’ Specimen Boxes 

‘Perspex’ Instrument Covers 

‘Perspex’ Trolley Covers 


‘Perspex’ Dispensing Cabinets 


LUSTERLITE PRODUCTS LIMITED 


56 Devon Road, Leeds, 2 Telephone: Leeds 25256 Telegrams: Lusterlite, Leeds, 2 


4 
| 
\Vi 


Individual 
Development 
Throughout 
All Stages 


cut from sheet 


Artificial legs made by the VESSA 
organisation are the product of skilled 
craftsmen whose sole object is to meet 


the individual amputee s requirements 


We feel that a contributing factor to 

the success of our legs is the infinite 

care and attention given to the making 

of the socket, no standard ‘‘jigs of hd 
‘‘formers'' are used in its development Prapering t shape anates 
and, as the illustrations show, the socket 

is anatomically shaped to suit individual 

requirements, thereby ensuring the 


utmost comfort 


Furthermore the VESSA leg is backed 
by a comprehensive refit and repair 


service throughout the country 


We should be happy to give you details 
of our range of models and particulars 


of your nearest Fitting Centre or Agent 


Socket prepared for fittings to patient 


VOKES 
ERNST 
SCIENTIFIC 
SURGICAL 
APPLIANCES 


LTO 


(A Subsidiary Company 
of Vokes Ltd.) 


HENLEY PARK UILDFORD > 62861 
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“SCALPEL 
BLADES 


IDLE S | 
DBTAINABLE FROM ALL THE LEADING SURGICAL SUPPLY HOUSES. 


Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. 
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sound reasons for usin@...... 


KUNESCHER CLOVERLEAE 
IVER AMEDULEARY NATLS 


Zimmer Orthopaedic Ltd 


TAPERED ENDS SLOT IN THE ENDS 


To provide an adequate 


Specially tapered conical 
points encourage a free 
oassage through the 
Intramedullary canal 
and lessen the possibility 
of impacting 


siot, for extraction, with 


minimum weakening of 
the section, Zimmer 


Kuntscher Nails are 


punched and not milled 


CLOVERLEAF SECTION 
Kuntscher Intramedullary 
Nails are manufactured 
by a cold drawing process 
which work hardens the 
material This, together 


MADE ELECTRIC ETCHING 


THROUGHOUT 
FROM 
SMo STAINLESS STEEL 


Diameter and length 


are marked by an 


electric etching pro 


cess, which is chem 


cally clean 


with the cloverleat design, 
makes them practically as 
strong as the solid bar 


Available in 6, &, 9, and 12 tom. dia in lengths to suit requirement 


DETAILS 


SEND LOR 


on 
opaedic Ltd 
of fracture 


GLAMORGAN - GREAT BRITAIN 


TELEGRAMS = LIMORPEDIC BRIDGERO 


TELEPHONE 


GEORGE STREET BRIDGEND 
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No. 1700 Series—For years the 
established leader—provides best 
and most complete facilities for any 
part of the body, including prone, 
lateral and perineal positioning— 
designed by Dr. Roger Anderson to 
incorporate all the sound basic prin- 
ciples of modern orthopedic surgery. 


No. 1300 Series—fFull range hydraulic lift, 
foot operated—true and reverse Trendelenberg 
—designed for hip surgery—manipulations of 
both upper and lower extremities, spine and neck, : 
all about anatomical centers—all x-ray, cast and 
operative procedures. All three tables include 
built-in grounding facilities. 


No. 800 Series—True and reverse 
Trendelenberg—standard operating 
height—provides for spine and hip 

4 work—lower extremity facilities for 
abduction, extension, rotation and 
screw-traction about anatomical 
centers—accessibility for cast, x-ray 
and operative procedures. 


No. 800 


the TOWER COMPANY, Inc. 


SEATTLE, WASHINGTON 
P.O. BOX 3181 


GENEVA, ILLINOIS 
(Near Chicago) 
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SERVICE TO THE LIMBLESS 


DESIGN 


IN STEP WITH MODERN 
TECHNIQUES 
OF MANUFACTURE AND FITTING 


At Roehampton, the HANGER 


Organisation, for long the fount of 


experience in the limbmaking industry, 


employs nearly one thousand craftsmen 


(many of whom are themselves disabled) 


in the manufacture of Light Metal and 


Willow artificial legs. Most of these men 


have spent their working lives in this 


special vocation, and the result of this 


long and specialised experience is the 


HANGER hip lock for artificial limbs for 
amputation of the leg at the hip 


G - Double swivel pelvic band with spherical 


: bearing attachment io socket. The leather 
SERVICE TO THE LIM BLESS pelvic belt is fitted with a partial reiease 
buckle to permit expansion of the pelvic belt 

es without unbuckling the strap 


HANGER LEG, acknowledged the 
world over as the finest example of the 


leg maker's craft, and which for over 


forty years has been approved and 


prescribed by the leading authorities 


in Orthopaedics. Fully equipped and 


expertly staffed Fitting Rooms are 


established in every Ministry of 


Health Limb Fitting Centre in the 
United Kingdom, and the HANGER 


Organisation is represented in nearly 


every overseas Capital. Literature 


and any special information required 


will be gladly sent on request. 


J, E. HANGER &% CO, LTD. 


ROEHAMPTON, LONDON, S.W. 15 
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For proper stress distribution and stability . . . 


Vitallium HIP PROSTHESIS 


EICHER TYPE 
Cat. No. 6927 
RESTORE MOBILITY —REDUCE PAIN 
The Eicher-type hip prosthesis has been re-designed for greater strength and 
is available as one of the wide variety of Vitallium replacements for the 
femoral head. An intramedullary-stem type appliance, it closely approximates 
the anatomical outline and contours of the upper portion of the femur. The 
shoulder portion transmits main weight-bearing stress to the amputated 
femoral neck. Rotation is inhibited by the curved three-flanged 
intramedullary section and teeth on the underside of the collar. 
Vitallium hip prostheses excel as femoral head replacements 
because they are strong, durable and completely tolerated by 
human bone and tissue. First used in 1939, they have restored 
mobility for many patients and reduced pain for many more. 
The Eicher-type is available from stock in five head 
diameters — 1%", 1%", 1%", 2” and 2%”"—and a stem 
length of 5”. An Austenal rasp is also available to prepare 
the medullary cavity for accurate fitting of the prosthesis. 


SS 


ORDER THROUGH YOUR SURGICAL DEALER 


AUSTENAL LABORATORIES, INC. 


Surcicat DIVISION 


ERST 


* NEW YORK 16, N. Y. 
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VITAL! 


SMITH -P ETERS EN T VY 


These deeper concentric Vitallium Hip Molds offer a new type 
prosthesis for hip arthroplasty. Available in six sizes, they assure 
stability and provide excellent mobility. 

Vitallium hip cup arthroplasty has been used since 1937 in the 
repair of a variety of conditions involving the hip joint. 

With the addition of the new concentric hip molds to the twelve 
Smith-Petersen hip cups currently in use, the surgeon has a wide 
choice of styles to suit his operative needs. 

Because of the inherent inertness of the alloy used in Vitallium, 
the surgeon may have complete confidence in the use of Vitallium 
Surgical Appliances and Prostheses for permanent implantation 
within the human body. 


® By Austenal Loboratories, Inc. 


ORDER THROUGH YOUR SURGICAL DEALER 


AUSTENAL 


€AST STREGCT «+ BREW VOoRa 16. 
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THE EICHER FEMORAL PROSTHETIC HEAD 
NOW AVAILABLE IN TITANIUM 


In order to make this prosthesis available for those doctors who 
want to use it made of Titanium, we have in stock the various sizes 
as listed. These are made from drop forged one-piece commercially 
pure Titanium. A paper written by Floyd H. Jergensen, M.D., of 
San Francisco, ‘The Use of Titanium Prosthetically in Orthopaedic 
Surgery,” is available upon request. 


No. 4530 Head sizes available—41, 43, 45 and 47 MM 


No. 3065-2A No. 3065-1A 


DOWNING LAMINECTOMY AND HEMILAMINECTOMY RETRACTORS 
as designed by F. Harold Downing, M.D., Fresno, California 

No. 3065-1A Downing Laminectomy Retractor @ $62.00 

No. 3065-2A Downing Hemilaminectomy Retractor @ $61.00 

The frame of this retractor is universal so that blades or hooks in 

three sizes may be purchased. 


LEINBACH Contour Type MEDULLARY SCREWS N ” 
0. 517A, Large 6” $8.50 ea. 
For Fixation of Fractures of the Olecranon Process No. 517B. Medium 5” $8.00 ea. 


SMo Stainless Steel on 
No. 517C, Smal! 4” ‘. 
Designed by Dr. Irwin S. Leinbach, St. Petersburg, Fla. 


ZIMMER MANUFACTURING CO. WARSAW, IND. 
In Canada Available through selected surgical supply dealers 


or through our Agents, Fisher & Burpe, Ltd 
Look for the trademark © 
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A perfect Appliance for its purpose: 


SALT’S SACRO-ILIAC BELT 


Designed by an eminent orthopaedic specialist. this 
Belt is available in styles for ladies and gentlemen. : 


Its perfect eflicieney is accompanied with complete me 


comfort. Rapidiy restoring the normal relationship 


of the sacral and iliac bones. it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the fact 
that it enables the patient to make early resumption 


of normal activities. Further details and Measure 


Order forms available to medical people on request. 
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STANLEY HOUSI 
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SALT & SON LTD. 


9-6-7 CHERRY STREET, BIRMINGHAM, 2 
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CERVICAL 
~ TRACTION UNIT 


(Complete as illustrated) 
No. 121A, adult 


Clarks promise freedom from $17.00 
all foot troubles caused by footwear, No. — 


if from babyhood none but Clarks shoes No. 121C, child 
are worn, fitted by Clarks Footgauge. 17. 


(F.O.B. Atwood, Ind.) 


Set consists of the following 


Clarks back this promise with 130 years of 


shoe craftsmanship They keep it by 


making children’s shoes which are 


One Head Halter 
One Weight Carrier 


based on the natural shape of a 


child's foot in different F 2-lb. W h 
ive eights 
widths to each length 10-foot Traction Cord 
3 od Above will fit any door 
size fitted with One Door Traction Unit padded to nnaede anare ng 


sclentifiCc accuracy on a 


special Footgauge tor RAJOWA LT co. 
vength, for breadth ATWOOD, INDIANA 


and for girth 


Manufacturers of Fracture Equipment 

SOLD ONLY THROUGH SURGICAL DEALERS 
MADE BY C. & J. CLARK LIMITED Catalogue sent upon request 

(WHOLESALE ONLY), STREET, SOMERSET 


Orthopaedic Appliances 


with the new DIREKT-FORM 


Shown here is a specific application of Direkt-Form 
device was designed and constructed for 


a torticollis operation and post-operative therapy. 


These are important DIREKT-FORM features 


DIREKT-FORM aluminum-alloy wire and woven fiber mes! 


is a new, patented material The mesh is easily formed Aa: st 
directly to the body of the patient This molded form is then ¥ 
dipped into the plastic hardener Also, the DIREKT-FORM v 
method has a unieve advantage over plaster A special v 
softener is supplied which permits reshaping or adjustment v 
of a semifinished or finished DIREKT-FORM device VA 
Write today for Bulletin of Technique v 


153 Hackensack Avenue, Hackensack, New Jersey, U.S.A. 
EXCLUSIVE NATIONAL FRANCHISES AVAILABLE—tfor many countries. Write for proposal 
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Important innouncement 


FRACTURES OF THE 
FACIAL SKELETON 


BY 


N. L. ROWE 


F.D.S.R.C.S.,H.0.D. (EDIN.) 
AND 


H. C. KILLEY 


(EDIN ) 


M.R.C.S.,L.R.C.P 


MRCS 


960 pages Price £6 net 1,236 illustrations 


“This publication on faciomaxillary injuries is 
not just important; itis monumental. It has been | 
written with such clarity and completeness, and 
with excellence of illustration, by two surgeons 
of experience, as to make us all proud that it has | 
Extract from Foreword 
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been published in Britain 
by Sir Reginald Watson-jJones 


E. & S. LIVINGSTONE LTD. 
TEVIOT PLACE EDINBURGH 


J. & A. CHURCHILL LTD. 


ESSENTIALS OF ORTHOPAEDICS 
Second Edition 


By PHILIP WILES, MS. FRCS 
7 coloured plates and 393 cext figures 


FACS 
55s 


Not since the last edition of James and Lovett has there been published 


wnprehensive book of reference for the study of orthopaed 


Wiles t 
Journal of Bone and joint Surgery 


a really 
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surgery 0k will go far toward replacing this earlier 
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THE RADIOLOGY OF BONES AND JOINTS 


An Introduction to the Study of Tumours and 
other Diseases of Bone 

90s 


BRAILSFORD, MD., Ph.D, FR 
Over 725 illustrations 


By JAMES F 
Fifth (Enlarged) Edition 


THE ORGANIZATION OF BONES 


LACROIX (University of Louvain). Transiaced 
MB... from the amended Frenct 


15s 


By Professor 
by STEWART GILDER, BS« 
Edition. 87 illustrations 


RECENT ADVANCES IN RADIOLOGY 
OMAR 
45s 


Third Edition By THOMAS LODGE 


182 illustrations 


104 GLOUCESTER PLACE, LONDON, W.1 
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ETHICON 


SUTURE LABORATORIES 


THE GREATER STRENGTH 

OF ETHICON CATGUT 
FURTHER REDUCES THE RISK 
OF KNOT BREAKAGE 


Ethicon meets advancing surgical demands. 
® Uniformity of gauge throughout the 
length of the suture. 


@ Greater tensile strength during absorption. 


@ Prevention of ply-separation in moist conditions. 


These characteristics are important 
to the surgeon. 


BANKHEAD AVENUE, EDINBURGH. 
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ETHICON 


EVELESS NEEDLED SUTURES 


MERSUTURES 


Regd. 


SUTURES available with catgut, silk 
and silkworm gut etc. Ethicon Sutures 
are guaranteed for extra tensile strength 
and consistent gauging. 

NEEDLES are always sharp, retain 
their shape. Improved flattened area 
ensures better grip for needle holder. 
Full range available. 


FULL RANGE AVAILABLE 
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The Journal of Bone and Joint Surgery is the official publication of orthopaedic 
surgeons of the Commonwealth of British Nations and the United States of America, 
and in this respect it represents the science and practice of orthopaedic surgery in the 
English-speaking world; but important contributions are also published from every 
country in the world and original articles are welcomed from any contributor wherever 
he may live. Facilities for translation are always made available. 

We also repcrt the Proceedings of Colleges, Universities, Societies and Associations 
in every part of the world, thus contributing to international co-operation in the advance 
of orthopaedic surgery. 

Manuscripts offered for publication in the British volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 82 Portland Place, London. The Editorial 
Secretary of the Board is at the service of authors, and will assist in every way she can. 

Manuscripts should be typewritten with double spacing and wide margins. The 
author should keep a carbon copy. The Editorial Board reserves the right to make 
literary corrections. Radiographs should be submitted as reduced or contact prints, 
but accompanied whenever possible by the original x-ray films, which will be returned 
in due course. The Editor is anxious to emphasise this point, The quality of reproduction 
can often be greatly improved if authors will be good enough to submit x-ray films as 
well as reduced prints. 

Photographs, drawings and radiographic prints should be clearly marked on the 
back with the title of the paper but not the author’s name. Captions or legends of 
illustrations should be typed on a separate sheet at the end of the manuscript of the 
article itself. Captions should not be written only on the back of the prints. Each Figure 
should be referred to in the text. 

References to medical literature should be recorded in the text with the name of the 
author and the year of publication in brackets. At the end of the article the list of 
references should be arranged alphabetically, each item including name of author, year 
of publication, title of article, Journal, number of volume, and page reference, thus: 
GaLuig, W. E. (1948): Recurrent Dislocation of the Shoulder. Journal of Bone and 
Joint Surgery, 30-B, 6. 

The names of Journals should be given in full. The ‘‘ World List ” of abbreviations 
is not used. Every bibliography and list of references will be checked by the Editor, 
but much delay will be avoided if authors would be good enough to pay careful 
attention to accuracy. 

Contributors to the British volume should know that before their articles are 
considered by the Editorial Board they are read by three or more members, none of 
whom knows what the others have said, and always with the name of the author obscured 
by the Editorial Secretary, so that decisions are made solely on what is believed to be 
the merit of the contribution, regardless as to who has submitted it 


{ 
4 
$ 


a 

ie 

: 

2 

| 


